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kT » A GENUINE 

) RO N AAodel*3 

Lowest Price-— Easiest Terms 


Ever Offered 


H ERE'S your chance to own that brand new Genu- 
ine Model 3 Corona you’ve wanted — on the 

easiest terms ever offered — at LOWEST PRICE ever offered. 
Complete in every detail; back spacer, etc. T Manufacturer's Guaran- 
tee. Recognized the world over as the finest* strongest, sturdiest 
portable built* 


U/onrs for 


10 DAYS FREE 


Only a limited number of these splendid machines avail- 
able. To get one, you must act nowl Experience the joy this personal 
writing portable typewriter can give you! Use it ten days free! See how 
easy it is to run and the splendidly typed letters it turns out. Ideal for 
the office desk* home, traveling. Small, compact* light* convenient. Don't 


send out letters, manuscripts, reports, bills 
in poor handwriting when you can have this 
Corona at such a Tow price on such easy 
terms. Kem ember these are brand nezt> 
machines right out of the Corona factory* 

Carrying Case FREE 

// You. Act Now ! 


case, oiler, instructions 
nd no money- iuer ihe 
heCt 


Leather oid carrying c 
free on this offer. Se 

coupon. Without delay or red tape we will send you the Lorona, 
Try ii 10 days, if you decide to keep it, send us only S2^tben S-3 
a month until opr special price of S33.W is paid, riow u* the 
time to buy. Special Xm&a Package if you act nowl 


[ Save Money— Use tMi Coupon 

1 Smith Typewriter Sate* Corp., (Corona Division) 
469 E_ Ohio Si,, Chicaito, 111 , Dept* 

On mini I'll ... .. 

I, L ie i, r.d r" j ¥• » Kifcatb unilj 
p*td; Oi« till* Ur nwelD wlib 
kt-s irr tb* tnwfrrttar. if i 

mil i" k, i' r> it. I will npnrk nnd nil urn Lo fi^n- ■* mj«h, wlhtWkl] rt- 

• tub ir.y il. lull nr* u fiirw jriMir «und&rd e-unmnLre . 
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POPULAR MECHANICS ADVERTISING SECTION 
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The All- American Team 


Chooses the All 







Batata y did d cas 
Hihtra, fistvE winjt 
There tai a ruling ac Har.-mf 
Which urolil^.'- Uhder^fad 

H(flB from pi,i bllL-t ■ ehdorar 

a product Horrpvpl'.lijf. 1 ■> -c 
that nobby Gidd^ns regards 
.1 nHNSOXS ra Lb-, rtfll All- 
American bUMim. 


Alfred M. ■ 1 Prtdd) |St Dido 
G|*rkfr>n Tech. rlfiht 
defense 

"JOHNBONB ate the best 
i fcacea 1 Have ever used. The 
i |ift?iii 1 ve ray Jett t>erfe£-(: aup- 
jj-urc, add always keep my 
ankles nnn and steady. 1 have 
aucU confidence la my JOB N- 
SONS that l never need else 
theta a thought du.rls.ift & 
game.” — Alfred M. I>Eon, 


“Molly’ 1 Boti 
D&rtrtiftuth. goalie 

"JOHNSONS- wulnty are 
t-opnDtchers. They fit, m per- 
fectly mild ha 1 !'* such wonder- 
ful bMutiuu that they actually 
feci SUc part cl your feet- rd 
be ttwt without lri v JOHN- 
SONS.”— Molly Bott. 


Don niv MrFiiJycn 
Marquette, center 
1 "My g&Roo has. improved 
greatly since T started to use 
JOHNSONS. Goals enme 
easier, skating Lh (aster, ami I 
feel more at home on the lee. 
Thera la someth Lug about the 
niEmere ... a. lifelLke lepling 
, . , that ciUnldt he f-uuud Li . 
any other almte,'" — - A>- is 
M cFadyen. 


NESTOR JOHNSON 


There’s no argument. The All-American 
Hockey Team unanimously selects JOHN- 
SONS as the All-American Skates- A great 
tribute from great skaters, but JOHNSONS 
richly deserve it. They have made the game of 
hockey what it is today— “lightning on Ice/ 

Years ago T Nestor Johnson perfected the 
first pair of tubular skates ever made in the 
United States or Canada. Almost overnight 
these new skates took the country by storm. 
They were lighter, handier . . . had more life 
and vitality than the old style flat steel 
skates. They revolutionized skating , * , made 
it a finer, faster, safer sport. Hockey and 
racing took on lightning-like speed. Ordinary 
ice skating rose to new heights of popularity. 

Today JOHNSONS are the finest skates 
obtainable. Just examine a pair and you will 
quickly see why. Notice the keen-edged run- 
ners . . , made of the finest Vanadium Tool 
Steel, “Diamond Tested” to prove hardness. 
Glance at the front cup and heel cup . . . each 
made of one-piece, cold drawn seamless steel. 
Feel how perfectly balanced the skates are. 
Look particularly at the “built-in” counter 
of tough, strong, leather . . , providing firm 
support of your foot and ankle. All these 
things combine to make JOHNSONS the 
standard of skate comparison. 

Write today for this year’s catalog, show- 
ing the complete line of JOHNSONS. 


W. H,“Diofi” P»lna« 
Yale, left ta-te ft 
Yale too. pro hit) its endorse- 
mient of products. Eiut Lt kim-h 
wit bout Baying that Dins 
Pfi3meT knows tuftl PO other 
Skill*® ean tin® tli? plkce J1 T 
JOtiNBOKs on ibe hockey 
rink. 


John G. J4nM 

Princeton. left defend? 

"My JO J i NSON S are iu y beet 
friends, ‘W] rug of Steel’ ct-f- 
tAlnly describes them aec;j- 
r finely , You can orally tell thii 
the ninners are made of the 
flneet Vanadium Eteri by the 
way they Uke hi>L<f of the lee. 
And I have found [tint they 
stay sharp lorujer than Other 

ai-utes, Johnsons richer 
fall & hockey player."— John 
G- Jram 


There is ofiiy ONE JOHNSON sk^te ... to be sure of the genuine, look forth* Full name NESTOR JOHNSON 



JOHNSONS ate mode in Hockey and Racer 
style* for boy? ano ljirls. men and women. 

for Ren, oral. Racers for speed 


Neater John gob 
North Star 

a Eumthum Finish, wit h shoos 
*10u0 per past 
• ickel Plated. wall shoes. 

J&lli.lHJ per pair 


Nestor John ban Flyer* The Collet I ate 

AItIeeLdurj Finish. 'With shoes AlumlBUm Finish! with shoes 

*7-50 per pair Jlfl.ijHJ per pad 

Nickel Plated y?lth Shoes Nickel Fluted. with fllwes 

* 8 . 5(1 per pair i ll . 00 per pair 



Address t 

City „ „„ Ktjtj | 
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AFascinating NewWa? 

To Make Money 
.. Through The Arts 


% r* 




free of extra cot 

Our amazing new plan tells how you c? 
every one of the beautiful gift-wares il!i- 
trated here with all instructions for decor 
ing* Mail coupon for Free Book and Gffe 

Woni C^tvin Here's a wonderful way to get it 
VVailt oDIIIl? Qur beautifully illustrated book 

■jtyi tells how. It tells all about our 

money f new methods of art decoration , 
art treatment, and how anybody can learn without 
previous experience. It tells how you can get the full 
assortment of gift-wares and objets d*art shown on 
this page without one cent of extra cost, how we start 
you with this assortment and set you up in business. 
Contains page after page of color il lustrations of what 
you can make and sell. You can make good money and 
this book is-“ 

Tj'TJ Our system is amazingly easy to learn 

X 1 JVJC/llf and the profits are larger than in al- 
most any other business. You can. 
beautiful objects almost from the start. 
13 you don't have Lo tnnw how to fir aw for wt ahow 
you the famf>us M 3-Step Method/* Begin hi^king money nowl 
AU supplies arc aent by us with instructions and many have made 
from $10 to $25 a week. Many society women do this work for 
their own amusement. Bui either way — pleasure nr profit — it"s 
lightfnl home work you can imagine. Don't miss this 
to get all these gift-wares free of e*tra charge. Send 
r copy oi this valuable book. It’s FREE. 

FIRESIDE INDUSTRIES 

66-A ADRIAN, MICH. 


Addr<i*.$ 


Fireside 
Industries 

Dept. 66-A 
Adrian* Mich, 


/ Gett flymen: Send me free book 
/ and complete plan for making 
/ money. 

Name 


\ 


Stale 



Pepular Mechanics Ma gazine 

t ^ 200 E* Ontario Street, Chicago, XL S. A. 

IL II. WINDSOR, Fournier IF H, WINDSOR, Jr., Editor W Polisher 

London: Hachctte & CiEn, Plrit: J-ifachute Si Q*-+ Melbourne: Gwrdim &L Gaetfi 

1&-17 King WiLLiim Street, Quntlfi Gro^. W.C.5 111 Rue Reaumur 509-513 Link Cdfim St. 


ISSUED MONTHLY SUBSCRIPTION: SINGLE COPY* 35 CENTS 

In United State* and its powesdon*, Canada. Cuba, Marita, and -ill f -W. 50 

countries in she Pa m- Am* ri«A Postal Union, p*r year, pwcptid J F " ** L 

To all ocher «untHcf in ths po.tej! Union ■ 3. DO 

All robsifififions «e di#C*htitiLiiiwi .it expiration- Pbn.se examine the dare printed on your Wt-apper. 

Kxtarfd *a $*miuI Cfc. mm«r riepi. m.Jsaa. ink* rmi nth* sJdhlcmiD. teftot*. qnder Art *1 %*tth 3m. 18TU. 

Entered u S'ctc'Ik! .Nl *u*r at tj|« fiat Office WecATtinciii.. I'ar-D.i* 


■'ul*Lii4i*d raaritMir li» rQrVJLAtt wRUHANEUfl C-iJ, CtoptriitliU. IWfl, bv hupular Keehwiin Ca. Cwprriarfrt in Jl itilratiA, CofljrithT in Fra*!?* 


Vol* 53 Contents for January, 1930 No, 1 

Special Features 

The Iceberg Talks * - 19 

Are Flyers Born or Made ? — . - ~ 26 

The World’s Greatest Treasure Cave — — ■ . . * 34 

World Weather News by Radio 50 

Shooting Wild Animals with a Camera — 58 

.What Airplane Markings Mean - 67 

Outlaws of the Sea — » - — - 82 

“Talkie” to Replace Phone Girls ■ ■ - * 91 

T ricks of the Smugglers j 14 


Advertising 

air * 'bil [board" can be scon only from ptanca 4£ 

lighted sphere on building 71 

porisble show-card waiter ... 1 1 9 

Air — artificial, supports life Letter than normal air 89 
Airplanes 

adjustable wings to control speed SO 

all the luxuries of travel aboard latest liners 40 

change mail in air . 3 12 

cost of operating , 17 

fins and flippers to prevent air accidents , . . . 90 

fuselage hung under wings , 57 

height oF plane in air shtiwn by noise .... ... 57 

movies on passenger planes . . 112 

outboard motor for glider is forecast . . 36 

"windmill" plane and why it flies safely 44 

A n irraals — m umsnif y Lng sacred, was costly process 55 

Archaeology 

Caligula's Rfllfty finally exposed 42 

frozen ruins- of ancient city found in Arctic waste 63 
Maya ruins in jungle discovered by Lindbergh 64 

ttet rings will reveal age of prehistoric ruins f 1 3 

wall built of pagan statues 95 

Army LF, $- — clockwork, bomb s Eight matvel of ingenuity 62 
Ash Can — replaced by pneumatic tubes . .66- 

Auction — register shows highest bid at sales 66 

Ay tomobi le* — A cc essori es 

automatic choke control 65 


electric shift has three m* re gears 
fan forces manifold heat inside the car 

fender and body repair tool 

gear-shift cigarct holder 
motor -tester reveals defects ■ . 

radiator heat warms auto without extra #» u 
Scrvice-rCmlrttlec pad . + . | ^.V. ii 

t . . : 1 . v-.i. > -• 

i L 'W *> 1 * * 


65 
1 19 
196 
4» 
113 
62 

'id 2 


AtHomobiled — Accidents— tUn^-er on country roads grater 

than in city .10'S 

A uiumobilca^Kacirig— eyeshie-td lor auto racers 31 

Automobile* — Tires— why racing tires lose air n9 

A otoniobilips— T t uc k — c bain tread makes tractor opt of 97 
Aviation 

danger of altitude flights proved with rabbits 3? 

fifty years saved in one 9.3 

three thousand airports ... ,,. 75 

Rank^-on wheels servos suburbanites . 4 a 

Barber Shop — mounted on wheels 71 

Bathtub — silencer for the 45 

Blindness — blind don't hear better but listen harder 90 
Boiler— Steel plug For leaky 

Bottle Stopper — -empties contents of jug . n:2 

Btidgc — built up like tower in Australia 17 

Buildings- — all drudgery is abolished in model apartment 6fi 
Bullet— shape fixes power of 72 

Cake Pun — with hing-cd bIHcs jjq 

Camera — pictures of lightning taken with . . 7ti 

Check Writer — band-operated , . 1 0 Ci- 

Coal 

microbes helped make , 107 

1411 inflammable gas is used to blast 3 2 

Comb — cleaner and sterilizer 42 

Cotton— boll worms given com diet to tave crops ... -31 

Cow— -with wooden leg . . . 17 

Deafness — body joined in lectio circuit s& deaf can bear 95 
Deer-— fawns travel by plane to restock herd Si 

Electric Tester— like a pen fits in pocket SO 

Exposition — glass halls for Stockholm Si 

Fire Fighting 

fighting fires with powder 95 

piatol-type fire extinguisher 79 


f Continued on Page 41 
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Fir® — germs c^tise on farms . 

Furnace — hg>^lr filter on register protects health . . 
Ftfrnitur^^elettricafly heated knife to repair , . 
busc better detector of than canary 
3 Well — fire is blown out with dynamite . 
loves — save-your-alecve gauntlets 
Golf— cages on wheels protect practice-course caddies 
ns— figllting ships row outranged by coast guns 
Household Devices ... 

House Plan . , - 

Light Fixtures — movable add beauty to homes 
Locomotive — steam muffler and soot blower for 
Logs — aerial view of a gigantic lumber raft 
Lumber — over half of U. S. is being wasted 
eat — effect of exercise on to be shown in tests 
Meteor — mine shaft is sunk to salve mystery 
Microscope — most powerful opens new world 
Minerals — the world seeks new Eld ora docs 

inra and Mining— -unique mine yields gold, silver and 

quicksilver . - 

Mosaic- — of bible story takes year* to finish 
Moving Pictures 

beauty culture taught with talking movie 
home seen in daylight 
Pencil- — holds roll of paper for memoranda 
Photography — film for color snapshots . 

Photography, Aerial 

aerial view' of Mount Rainier 
pilot takes photos with one-man camera 
Photography. Submarine— through window of 

tube , , , r ........ . 

Pianos — carried on horseback 
Population — daily changes shown by machine 
Psychology — difference in human ability 
Radio 

building a capacity bridge 
helpful kinks for radio fana 
how far will a signal carry? 
smallest headphone for use of 
Radio— Aerial 

change-over switch for "Zepp'' anttnnq. 
faulty lightning arrester cauiiea trouble 
solving the apartment -house antenna. 

Radio — Application!! — individual called by 

easily as by phone 

Radio — B attexies 

individual H-baitery for detector plate 
protecting insulation on wires 

Radio— Eliminator — first aid for the electrolytic 

eliminator . . . .... 

Radio — Loud Speaker — employs comer baffle 
Rad i<^— R eceiver 

how to install a radio set In your car . 
neon lamp as a test device 

Radio — Reception — heat in insulated box f«ake3 tadio 
trouble-free ..... . . . , .... 

-Rgdio — Transformer — a uni versa I- voltage filament 
Saws and Sawing — handy foiir-in-ane hacksaw 
Scat — portable padded seat for Stadium 
Skyscraper — of glass planned 
Smokers* Accessories 

rigaret roller , , 

electric lighters in ail zone 
metal frame with spring top for cigaret pack 
Star — twenty-foot electric, shines on entire City 
Steam — sun’s rays run steam plant 
Submarine — sound waves to locate 
Table — and tea cart combined . 

Telephone — efficiency is cut down by heat 
Theater — movie, travels Holland canals 
Tr«?s— preventing yellow leaves . 

Vitsnoines — (WO now discovered 
00(1— quality of revealed by tests 
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46 
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46 
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124 
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113 
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AMATEUR MECHANICS 

Airplane?' — a scale model plane rS easy to build . . 1 46 
Automobiles. Accessories— manifold heater A id-3 liart- 

mg in winter . , ... 144 

AulomobLles, Repairing 

emergency repair on broken distributor spring 156 
keep the armor dead 145 

rubber bands prevent car from shimmying 143 

timer and ignition test on Fords 156 

Automobiles, Tires — reading glass facilitates removal 
of inner -tube patches 

W ^41 tflf. 



Camping— storing blankets on top of car ...... 

Cement — method of coloring 

Chisel— honing carving tools 

Cork — handy extractor 

Dogs — aide tails in kennel save puppies 

F encing“-4s great sport ....... 

Fish and Fishing— ^easy method of scaling 

Game? — flag for horseshoe stakes 

Goff 

cardboard putting green for indoors 

tees made from envelope tips 
Grease Gun — hole eliminates air pocket in 
Grindstone — simple repair far 
Hammock — carrier in the car 
Hectograph — made from, old film* 

Insects— preserving specimens of 
Locomotive — miniature for the boy . 

Paints and Fainting— relief decorations with stencil* 

Photography— in tensi fi cr for negatives 

Rubber — cleaning articles of 

Sewing Machine — repairing bobbin winder of 

Shoes — repair for tom linings 

Siphon — simple way of starting 

Surgery— operation shown on screen aids students 

Windows— reducing friction of sliding 


156 

144 
1 58 

157 

154 
133 

145 

156 

157 
M3 
157 
156 
137 
156 
145 

155 
135 
144 

156 
MS 

143 

144 
42 

144 


SHOP NOTES 

Armatures — growler for testing .... . .... 170 

Automobiles- — 'winter hints from a racing driver 164 

Awnings — ’’insert, 11 aid trucking I 03 

Batteries — saves battery oxides I fit 

Button — substitute for collar , 173 

Camera — aids in power teste .... Ib2 

Dividers — pair of scissor* used as .169 

Drafting — -improving marking of draftsman's rule 174 

Furnace— how to Install a gauge glass 172 

Furniture — -individual drawer pull* for 159 

Golf' — ball substitute for practice 174 

Grin der— pipe caps make threaded arbors safe 163 

Photography — -floodlight for the amateur photographer 171 
Pipes — pipe-marking tool ... ..,.171 

Punch Pre#s — spacing fixture for the 17+ 

Sawhorse— improvised miter -bo* on . 151 
Sheet Metal— parts made with vise dies 179 

Soldering — improvised lamp -. 133 

Tools 

emergency veintng 163 

rubber heel saves ............ 171 

Tractor — cord attachment helps Start 174 

Water Tower — ladder made inaccessible to boys , 173 


MODERN AIRCRAFT 

By V. W. Page, just published, is a most complete and 
informative treatise on every phase of modern aeronautical 
science; and aviation. 

Written in Rim pic language for the practical man by an 
experienced instructor, (hi? book covers types of craft, 
construction, principles of operation and com mercial appli- 
cations How any plane flies and is controlled. Parts, 
their functions and how repaired. Latest engines, instru- 
ments and af-cewtfjrics,. Deals with alf types of planes, 
engines, etc., used in recent epoch making flights. 

A special chapter on aerial navigation. The equipment 
rsf airports, airways and landing fields is considered, 
L>ict ionary of lermK prepared with the help of Army and 
Navy authorities and civilian air- 
plane constructors. 

The completeness of the book 
may he judged by its SfiSp^KCS anrj 
400 illustrations. 


SiSKr- 

Vlit * 


Price *5— 

Win be sent C. O. D, in U, 5 
Pay postman price and postage. 

Popular Mechanics Press 

Room P-IO 
200 E. Ontario SL CHICAGO 
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I nnHf These NEW Books 

LiUlfli* Will Help You 

MAKE MORE MONEY 

ORDER ON 5-DAY TRIAL 

The bouke luted below will ipcrfect you in your chosen tra-de — pave the way to the 
big poejtionRi. Written in Don-technical langi-ince^-eMy to reatl and understand. 
Every book covers, tts subject completely. An entire course of tnutTu^- 
tlon condensed Into one volume. Your choice eent nupfpjiid- — you 1 
days — money refunded in full if not entirely mtLtl&ctory, Order direetfrom 



, .,TAnON 

i J -}y 

4 ! F»OMTHE' 

" "TJ UP 

V 1 



A ationa Auto Books 

A ...on From the Gj .jimri Up, . , , $3.59 
+* ,.<j2injli]k' ' car Li [iij, [.gtitlnLE and 

Ignition. by M >- ,.,.700 pp, sa-oo 
Brook? a' Automatic .xltitKik , , . (2.99 

Fop 1 r otor Car. Truu. idd Trwv 

t’ Manly, Cloth 11.59 

it-fl-r" ' - a ttory . t’nre and 

by ■. rilv , Leatherette 11.90 

fr Id liab' 1 1 100 k, by Manly.. 11*59 



Shop Practice Books 

Practical l renting Systems. Trouble 

Jobs and Vcul-I I anon . _ - , . 11.99 

Sheet Metal Workers' Manual. . . . . 52.99 
Oiy-Acelylenc WeklSnu and Gut- 
ting. Cloth 11.21 

ftlide Hiile aud Logarithmic Tables. 12 . bo 
H andbook for Mlli^rlehts. . .t-loth 12,44 
Machine t 4 fms? Prs.ct.lco. .... .Cloth 12.99 
Mechanical Drawing- and Machine 

DciiLb'a. .Cloth 12.99 



Carpentry Books 

Cloth Hind ins 

Modern Carpentry. 2 Vfjls 13.09 

TM e .Steel Souare, J^li rrrT , r . t ,i. 1 J . 0 9 
Modern Lsiniisitcur. SJ-5Q 

Timber fnulBt 12-99 

Builders' ArDhlbeomrel Drawing,,. 12.99 

Co-ncrctea r . , r r . . r r . . 11.59 

Practical nutiKatovrR 11-99 

Roof Fraud utk by Van Gaasbccfc . . 11-59 



MODERN 

ILLUSTRATION 


tUnUMtAlinKin? 



Art 


Drake’s Radio Cyclopedia 

By H- P. Manly " Srd Edition 

1075 Frurirf. I 100 Illustrations. 1*00 Sub- 
jec Is. arranged al ph abolittilJ y. I' ' Scr v I ce 

aud Renal r Men, DeaJera. salesmen, Ex- 1 

fi e^lnie^lie^^ arm De.-. 1 a aera, Bound In Art 
uskram, Price..-,...,..... 16.99 


Painting* Decorating an« 

Silk Screen ITOCfetf Of HVprutJnctl 

Lea 

Modernistic Let ten rm ami Deal 

[Portfolio) 

Modern ILluhtratlon, , , , , 

TIle Ladner System of Sign Pa 

log.. c: 

iTiietic:ii Intimating lor Palm 

si lid Decorators 

How to Draw Funny plcturoS- 
Complete Course lb cartoon 

r Cl 

I .fiyonts for Ad vert J ‘■Jap ...... 

Furniture. turolture t'lriLMljLbg. 
oration and Patel Mae. ...... 

Roatt Crane Hook ol Homo Furl. 

Ing and Decoration . . , — .Ch 
FfaunQ Painting MetJioda. . , -li 
Interior Wall Decoration, by Ya 

derwalker. ... , , , lj>at herei 

The MLilug of < Jdlftfa and Pa Inti 
by Yk.hderwA.iker . ....... .Clotl 

Studio Handbook — Letter and I>e 

bIku. j^-99 

A StM'jW At Sim-' Cards. . . , . , .Cloth $<-90 
Sign palatini^, by Atklnaon, .Cloth M.00 
Strong' a Book of Designs. leatherette 1 $<*00 
MOflurn Pal oteta’ Cy elo ped la . Cloth 12.90 

Automohlle Painting , .Cloth $1.59 

Wood Flolablug. Plain and Deco- 
rative. Cloth 52-09 

Steam Enginetrin; 

Swindle's HauillmoJt for Steam EQgllittffl 
and Electrics ana .... Leatherette. 54,00 
Exam Illation Questions and An- 
swers for Marine and Stationary 
Engineer)!. 1 leatherette 

Steam Hollers ..... l eather etre 

SwluRle'B Catechism of steam. Gm 
and Electrical Engineering. ..... 

Leatherette Si* SO 


.15.06 

'*.00 

J 1 

99 


19 

10 

91 

2 

it 

99 

99 


$2.09 
Sl- 


op 


MODERN LANGUAGES 

By Prof. f. » L Allen U. of Chicago i German without a Teacher,, .Cloth S1.25 

French Without a Pearlier Cloth 51. ZS Everyday French. ..-.*. S1.2S 

Spanish without A Tirnchcr, ..Cloth 51.25 , Jgvoryday hu;uj|yJi . $1-35 


ORDER DIRECT FROM THIS PAGE 
— ON OUR MONEY-BACK PLAN 

The biToka hated above are only a few of the many In our 
catalogue, which y v u will receive prornptly after rUlhng out 
and mailin g lie the attached eonpou. For liuiek action, mder 
direct from thia page — fjrosg name Of Cut h book wanted and 
Send lh with pj-I du tuioteU. We ore pay postage khd semi ttio 
lioiVksi on our money-back nli.ri. 

FREDERICK J. DRAKE & CO- 

Publishers 

R50S — 179 No* Michigan Av«, CHICAGO 

at AH Book Store ■ 


Mail Coupon For Free Catalogue 
Your Guide to Home Study 


r FREDERICK J. DRAKE 
RSOS - »79 N». Mlcllla 
Oilcas^ lH * 




o E NTi E M E ^-^„r^^^ ss ‘ ,xft ‘ 0, ' w * 

VjggSHi , SS»l<« a — My - 


tfynamsi* 
and my address 
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Are YOU a Business 

Coward? 

— and— does it show in your pay-check? 


H l You" ve had your chance! “ It was the General 
Manager Speaking * * * 

"Two years ago I warned you that the only man 
who could hope to get ahead in this organization 
was the man with training, 

"Merwin was only a bookkeeper then* you 
member, but in his spare time he was studying 
Higher Accountancy, / knew what he was doing* 
and 1 told you then to keep your eye on Merwin , 

"He's had three raises since. He has more than 
doubled his salary — and he earns every dollar I 
pay him, 

“Last week I recommended him for Assistant 
Treasurer, and the Board _ elected him without a 
dissenting vole. We're mighty glad to have him 
in the group. 

*'But you t Jarvis ’ — I hate to say it — you're a 
business toward. You knew what you would have 
to do to get out of the small-pay class, You were 
simply afraid to face the kind oE effort and responsi- 
bility that could get you a substantial salary* 

41 And now it's too late. We’ve got to cut our 
overhead, and you' re one of about fifty men that 
we can get along without. We could replace the 
lot of you tomorrow, 

“For your own sake* Jarvis* take a tip from a 
man who has been through the mill* and this time 
get busy and learn to do something better than the 
other fellow. 


rapidly as their capacity allowed — and that progress 
was further speeded by the fact that every day they 
could see themselves developing, This fact took 
ail the hardship out of study — changed it into a 
fascinating game* with always the goal ahead of 
increased opportunity and greater pay. 

Whatever attitude you may have taken in the 
past* resolve today to face the problem of your 
business future squarely. 


"Jarvis, there’s no end of opportunity in business, 
but the only man who cashes in these days is the 
man with the courage to get special training. The 
offices of this country are simply cluttered up with 
business cowards, it’s easy for the man who trains 
— because the business coward is through before he 
starts.” * * *. 

Are YOU one of several million routine men who 
have been drifting along in a "low-pay” job— 
always wishing for more money, never acting? 

Are YOU a business Coward? 


Within reach of your hand is a LaSalle coupon— 
and a pen* If the pen isn’t handy, a pencil will do 
just as well. The coupon, checked and signed, will 
bring you without obligation a complete outline of 
the training you are interested in, together with 
full particulars o! our convenient payment plan; 
also your free copy of the inspiring book* "‘Ten 
Years' Promotion in One."' 

It costs you nothing to get the facts— except the 
exercise of business courage. Will you put it off? — 
or put it over? Mail the coupon NOW. 


Over 640,000 ambitious men have asked them- 
selves this question during the past nineteen years 
—and replied with a ringing "NOI” 

In the quiet of their own homes, without losing 
an hour from work, these men have mastered the 
principles of business by working out the actual 
problems of business — under the direction of some 
of the ablest business men in their respective fields 
in America, Their record of achievement, under 
the "LaSalle Problem Method,” is one of the most 
thrilling chapters in the romance of business. 

These men were able to progress more rapidly 
by means of the “LaSalle Problem Method” than 
tlaey could have done m any other way, because in 
their training they faced continually the very prob- 
lems thev must later face on the bigger job* They 
learned by doing. 

Moreover, studying alone under the direct super- 
vision of an expert instructor, they progressed as 


“ Find Y«rr«4f Through LaSallet “ 


LaSalle Extension University 

TTlii Wortd *3 jBuJirl-tfi J Training InJtiliitiOli 

Dept* 1W-R Chiciga 

1 would wfteeme an outline of the LaSalle plan, together with 
H copy of "Ten Years ' Promotion in One*’ ' a] I w ithou t obJ iption. 


Q llujimcjip HuDfeiEEiii 
P Modern SdrtiuDtblp 

□ EUglitr Accountooi-y 

□ TirIIIc Mm nn Cement 

□ Railway Station 
Mtnfl£cm«flt 

□ BtnUi)£ and Fin sue* 

D Modern UutinEjn toiTt- 
■pondtnn 

□ Buiidtii Engliib 

□ KffrcLi vc Speaking 

□ Telearapby 


□ Ltw-Urgrec uf CL. B. 

Q Commercial U» 

□ Credit mid Collection 

Correa poudenn 

□ IftdnitftaJ Management 

□ Modern Fcrpnatuhlp 
O Peraunnel Mananemeot 

□ Expert Bonkk erpini! 

□ Commercial $p»ai*hi 

□ C. F, A. Coaching 

□ Stervotyp} — Stenoftrap&J 

□ Railway Account In A 


Name .... 


Present Position ...... 


Address 
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What Every ELECTRICIAN Wants to Know 

JUST OUT! — Latest Exact Information from A to Zl 



We 


take 


pleasure In announcing;! “AUDELS HEW ELECTRIC LIBRARY 1 * 

New and More Uses for Electricity that come up daily offer great opportuni- 
ties to men who can handle this power correctly a nd accurately. Modern electri- 
fication of industry calls for trained men who know how to handle electricity, 
Simple as A. B*C*— “AuddsNew Electric Library" gives latest,exact information 
from foundations of electrical practice to latest modern applications. This is a NEW 
practical and theoretical course in electricity for home study and ready reference. 

Here are the answers to your questions, giving you the real dope 
that every electrician must know. They chart your knowledge, taking 
away the uncertainty of guess work. 

Beautiful, timely books for service 
— packet size, co in pie tely it 1 ti st ra ted 
with diagram sand charts; simplified, 
easy to read and understand. No 
electrical man can afford to pass up 
this opportunity* Extremely low 
pr ice: buy on y o ur own term s . 


As ABC 


NEW! 


La l#it, In- 

formation* II (us* 
tralrd, covering*-* 
Fuodubtitl/il principle* hud 
t«!« frf Lire trie ily, M iff n r tiiH , 
Amilvi't Windini, Rtpiirt, Dy 
Dimi, D-D Mittn, Cutlnirlwb, 
liiUlliHon, MiisltDiflc* sad 
IroubltSUmliiij, IhU udTeil^ 
inf InilrsBrnli, Stnifi Eta firry, 
CinilriuliiB iuA Rtpurt, Ailtr- 
Bltin| Current Principal & Pi*- 
grimr, Fswtr Fidor f AlUrulari, 
Ttwatfairntn, A-C Motor*, WM- 

■nfl, RcnniKlioi, Converter* , 
Svitcbu & Fdki, Cirnijl Bn iktn , 
Rel&yt, Canid rmerr, R-tff nil tort, 
RrdilitTi, 5wilchbu:ird!., 

Pliwct Station Praeii« T Horn, 
Light & Tower Wiring. Circuit*, 
lliffh Teniiaii. TranuuiitiflD, Plan*. 

lltqiL*, Co4n, £|et|nt Rail' 
wiyi, SaiGili. Elevator 1 ;, Heist* £ 
t rines, Gai Engine, Anln & Aer* 
IrnitioD , S ra rlrn, RiJiiJtltpho use, 

Telefnpb, fir I [pit St|mk Hotin 

Picture*, Tilktn, Lighting, [hums- 
nation. Electric Ref rijeriticg, 
Heitni, K-Rir, Flitiii, WeWtu 
Pnnpt, Cftinti renal's, DomeitjC 

Firs AjptilHH, Ab Electric Cal* 
cilsttr fur Eniinrtnl Mechanic*. 
Practical Mai he mil lit Igt Radj 
Reference* A New Electric Die* 
tiamrp ft Eucrdepedit «f Word*- 


Books 
Now on Sale 

C in Preparation 

The Library contains 13 books 
— the first 7 baulks con fair ins 
SfiOh pages with thou sa nds of d ia- 
fir arris and illustrations are now 
ready; the rema in irtfr 5 books are in 
n reparation, A pocket-size:, flex- 
ibly bound scries that is valuable 
wherever electricity is used. 


SATISFACTION GUARANTEED 
Audfrls New electric. Library" 

is backed by our SO- year record 
as helping hand publishers. Satis- 
faction always guaranteed. 


ON YOUR OWN TERMS 

1 □ FLAN l— ONE BOON A MONTH 

I Fi'.'iiw t=ntor my subsrricnion to "Aw-i Fv Nets Pivln'i: Litrarv" to 
Rrnipint hC tw«lve volumiM, prictj Jl.tUl n volume lllfl.Efl for the privi ri 
. volunnea tiovif ffjkds') , M;.iL one volume aacti month and u they aro re- 
I rinvcd, I will mail sou fJ.5Q promptly, 

e FLAN PAY SOc OR MORS A WEEK 

tart*! >fiip me for one week's frew trial lh-' lir«e scvun volamL-e of 

I "A k-tJcte iVcw ftltelrie Library,'" SI. Hi) curb f<lQ,&0 for Llio bovoei vol- 
umes row reedy), The remaining Rv<? vdlunnttf to bo mailed ns issued 
Rt it 50d yolctme. If inttatiwl, 1 will mall you 50c grtadrv eneli i week ne 
1 pavnumt for the first books and I wiU pay for tbu last five nuin- 

I h'-i'B a* I reevivo lltom at $1 .50 each. 

I □ FLAN g — CASH PRIGS #9-9* 

* PlefljMC a hip me po^tpa-id AVr- jLifrrary’' for which I 

I vm.<i(i»or«mlttortiiol3,3ftin foil payment for the MvoiivHsEnrtiaflnow ready . 
Yon are toflhip mean-one week’s trial the rrmnininir Are vnl'imes 

I as they arvissned for which I will either pay ILWeacb a* received or 
fotum to you, THIa prlcg eh, basiaioa S^-J. cash discount. 


THEO. AUDEL & CO., 

65 West 23rd St *j New Y ork, N. Y. 

Please ship me the NEW "Audefo Electric Library'” on the 

plan marked (X)- 


NAME 

ADDRESS 

OCCUPATION . . 
EMPLOYED liY 


1 T30 


Ihmrtl**** 
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SENT 

FREE 


* iSAUTOS 

■ AT HOME! 

A 1 i tfiisNew£asy 

^JOB-WAY” 


MAKE 


men 


DO IT 
NOW 


MONEY 
QUICK 

p 1 J OB- WAY ' ’ Trai ni n £ 
brings quick results. 
Many student# moke rtft] 
money just a lew weeks 
after starting, Listen to 
this: MCirmton nf Par- 
kems-burg, W. Vft., when 
IC-hh th&n hall tin-ouch hts 
enurfta was making over 
$ .0 a week; neat of High. 
River. Alberta, Can ft tio 
a week larm hand now 
makes Jino a week: fcucn- 
inerfl of t- tatesvilJe, N, G.. 
v-as getting J25 a week—- 
now making S50 to $"5. 
They Five “JOB- WAY'* 
full, credit, — 


Earn Up to 

$100 a Week 

Get out of the small pay crowd* Make pay- 
day a real event, every week ! lie an electrical 
and mechanical AUTO EXPERT. Unlimited oppor- 
tunities for trained men in the Worlds Biggest Business 
— AUTOS! Mail coupon and get the facts* Learn how 
you can get in line for a big auto job paying up to 
Il00*00 a week by training at home in spare time. See 
how “JOB-WAY” Training has made quick success 
possible for hundreds 
nothing of autos. 

GET INTO BUSINESS 
FOR YOURSELF 

Don't work for Homeone elt# all 
your life. Bo your OWU boss’— 
give orders to other*. Open ft 
shop Ol your own and get big 
money. Start small and grow 
biic — quick! Look at Ernest 
Tucker of Cotton, Mi?] 11* With- 
1 it 15 weeks after enroll i ng he 
mad# as high an 3215.00 in a 
single week. “ ‘Job-Way 1 Train- 
ittg did jt, F1 sap Tutker. 


who previously knew 


COMMON SCHOOLING 
ALL YOU NEED 


You don't need high school edu- 
cation — you don’t need previous 
auto experience. If you like 
autos — if you're over 15 and un- 
di-r .'>■> and can read and write you 
can take "JOB-WAY 1 ' Training, 
Moby man with but little educa- 
tion are becoming foremen, super- 
intendents and shop owners after 
taking "Job-Way” Training. 


Mail Coupon for Free Book! 


**«££££ 

«“ PS°« SV# CSS m* 01111 

iSM&fiS®*’*' 

L get. ^ 


let mo show you bow this simple, 
easy 'MOB-WAY" Training teach- 
es you everything about aut-QS, by 
in a ll, la your spare time. Learn 
what It has done lor other# — what 
!.t can do for you. Find out about 
the 3 fiig TraUftg and Repair 
Outfits you if at, ana the Aviation 
Couth#. all without extra charge. 


I'LL HELP YOU (SET 
A JOB 

My Ante Book tells an about my 
employment service that is free lu 
■JOB- WAY" Students as lofljf as 


At* 0 


Learn 01 the big mcney-maW 
nuuOTtuntlJea that are yoUTS — 
if J&U ACT QUI CK I 


they live, how it help# them get tins 
good Jobs, pro motion^ false# in pay, 
J^corn ahoul my Uretiiua eotisuita- 


tton service, also tree ol evtra cost,, 
and my money-back agreement. 
Clip coupon NOW | 


****** 


B«- W. COOKE 

MOTOR INSTITUTE OP AMERICA 

Ikarmdrly thicaf o Meter Training Carp*) 

Motor VfTSirfUle Bldg., EVAKItQH, ILLINOIS 
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What Will You Be Doing One 
Year From Today? 


Three hundred and sixty-five 
days from now- — what? 

Will you still be strangling 
along in the same old job at 
the same old salary — worried 
about the future — never quite 
able to make both ends meet — 
standing still while other men 
go ahead? 

One year from today will you 
still he putting off your start 
toward success — thrilled with 
ambition one moment and then 
cold the next — delaying, wait- 
ing, fiddling away the precious 
hours that will never come 
again? 

Don’t do it, man — don’t do it* 
There is no greater tragedy in 
the world than that of a man 
who stays in the rut all his life, 


when with just a little effort: 
he could bring large success 
within his grasp. 

Make up your mind today that 
you’re going to train yourself 
to do some one thing well* 
Choose the work you like best 
in the list below, mark an X 
beside it, mail the coupon to 
Scranton, and we will send 
you, without cost or obligation, 
the full story of what the I-C.S- 
can do for you* 

Right now you can decide 
where you will he this time 
next year* 

Common sense will tell you 
that it is far better to send 
in this Success Coupon today 
than to wait another precious 
year and then wish you had l 


i 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 565£UF, Scranton, Penna. 

Vniceraal 

Without cost W obligation, pit ‘for. Bend ttic a copy of you* booklet, “Who Wins Und Why," anti lull particulars 
c course htitnv which I b&ve marked X in the list below: 


the vuurie hijofA which 1 have marked X lit the list below: 

BUSINESS TRAINING COURSES 

□ Business Management □ Cost Accounting Q Advertising 

[*j Industrial Management Cl iJooJiktwTiiiijt □ IdcsincsB Correspondence 

P Personnel Management □ Secretarial Work Q Show Card! and Sign 

□ Traffic Management 1 Spanish lettering 

□ Accounting and fj French P Stenography and Typing 

C-P.A. Coaching □ Salesmanship P EaiEway Mall Clerk 

TECHNICAL AND INDUSTRIAL COURSES 

T Architect □ Electric Car Running Cl Automobile Work 

"1 ArcbiLeeUiml Draftsman H Telegraph Engineer LI Aviation Engines 

□ Hultdinji Foreman P Telephone Work □ Plumber and Steam Fitte 


1 Spani 
J t : rmr 
□ Salcsi 


3 Architect 

B Architectural Draftsman 
Hui tiding Foreman 
Concrete Builder 
J Contractor and Builder 
Structural Draftsman 
Structural Engineer 
H Electrical Engineer 
j Electrical Contractor 
H Electric Wiring 
J Electric Lifting. 

Xamt„ „„„„„„ 


B Telegraph Hnfiinftr 
Telephone Work 
□ Mechanical Engineer 


| Mechanical Draftsman 
I Machine Shop Practice 
Toolmaker Q Put [rm maker : 
I Civil Engineer 
Surveying ami Mapping 
I Bridge Engineer 
j Ga* Engine Operating 


Plumber and Steam Fitter 
Plumbing Inspector 
Foreman Plumber 
Heating and Yon Illation, 
Sheet- Metal Worker 
Steam Engineer 
Marine Engineer 
Refrigeration Engineer 
R. R r Fori lions 

.... Address. . 


Z1 Mall Carrier 

□ Grad.fi School Subjects 

□ High School Subjects 
H Cartooning 

J Illustrating 
J Lumber Dealer 


Highway Engineer 
C’hcntiatw □ Pharmacy 
Mining Engineer 
Navigation Q Assayer 
f lroti and Steelworker 
j Teatitr Overseer nr Supt, 

I Cotton Manufacturing 
j Woolen Manufacturing 
I Agriculture □ Fruit Gram nu 
I Poultry Farming 
Mathematics □ Radio 


City 
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T he four 

plans 

shown are but a 
sample of the many 
ways in which our mem 






it 


bers are making $3.00 an 
hour upwards, spare time 
and full time* from the day they join 
the Association „ If yon want to get 
into Radio* have 3 business of your 
own* make $50 to $75 weekly in 
your spare time* investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the 
Association. 

Our Members Earning 
Thousands of Dollars 

The Association was 

" formed to help men 

cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets — given sure-fire money- 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
white you learn, while you prepare 
yourself for a big-pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association* men all over the 
country are opening stores, increas- 
ing their pay, pass- 
ing licensed opera- 
tor examinations, 
landing big-pay 
positions with 
Radio makers. 


Below 
are a Sew re- 
ports from those 
cashing In on the 


easy ways 7 

Clears Frank J. Deutch, Pa.— u Since 
** nnn m joining the Association I have 
cleared nearly S9,0QQ,0G, It a 
almost impossible for a young- fellow to 
fail, no mat ter how little education lie has, 
if he will follow your easy ways of making 
money." 

$1,100*00 tn I. R. Alten, CaliL“ “Have 

& Weeks done over $1 .100.00 wort h of 
v business i ei the last 6 weeks. 

Next month I am goihg to open up a store 
of my own. I never Knew that money 
could come so fast and easy." 

$ 15.00 a Week N. J. Friedrich, K. Y.— 
Tima I have averaged $25,00 
®P an: 1 ,mE a wee ^ £ot the last 7 
months even though I em not a graduate 
hut just learning." 

Training Lands JL C. Kirk, N. C.— 
Him Job -Your training has 
7.,.. , been ™T valuable to 
me. I landed a job with the big department 
store out here a few weeks a no because I 
had my membership card with me. There 
were a large bunch of applications ahead 
of me/* 

ACT NOW 

I! Ton Wish NO-COST 
Membership 

For a limited time we will give to the 
ambitious man a No-Cost Member- 
ship which need not— should rot — 
cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future* mail coupon below' now. 


Mall Coupon for the 

FREE 


It is not only chock-full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 
coupon can mean $50 to $75 a week more for you. 

Radio Training Association of America 

4511 Hawuswwjd Avenue Dept. PM-t Chicago* Illinois 




R&dia Train ir,? Association of A^frica 
Dept. F M - 1 4S1 3Rav«nawood A ve., Chicago 

C* rnt]rmn en : Please send me by return mail 
full details of your Special No-Cost Mem b?r- 
fhip Plan, and also a copy of your Kadiu 
Handbook. 


Name 


A ddress 


City 


Slot* 




POPULAR MECHANICS ADVERTISING SECTION 


11 



E LECTRICITY Becomes 


Amazingly Easy When Taught 

Without Bcoks or Lessons DAYS 


Why work at dull, uninteresting jobs that will n«ver 
pay you more than $36, $40 or perhaps $50 a week? 
Make up your mind NOW and become a master of 
electricity I Train in 12 easy weeks to hold down . 
the kind of a job that pays $60 and up a week, and 
which creates a constant demand for your services 
nearly any place in the world! 

No Books ** No Classes 

Electricity* as taught in the Great Shops 
of Coyne, is surprisingly easy to grasp. 

That’s because we use no books. You learn 
by doing actual, practical experimenting 
on big, electrical machinery — finest out- 
lay obtainable. You learn by doing — 
and you learn from the ground up + 

Not 9 CORRESPONDENCE Schoi 

Experts work right along with you every 
step of the way. You get personal atten- 
tion — you are trained not by books but on 
actoalclcctric&l machinery, TheCOYNE 
W AY gives you real, sound knowledge 
that fits you to do practical electrical 
work in all its branches. 



Now in Our NEW 
HOME*** 

This is our new, 
fireproof, modern home 
wherein is installed thou- 
sands of dollars' worthof the 
newest and most modern 
Electrical Equipment of all 

mVNfV ELECTRICAL SCHOOL 

M H. c. LEWIS, p»t, EatEkhlEahtd 1899 

500 S„ Paulina Street OaptlO -72 Chicago, 111 * 


INCLUDED 

II Too Act Now 
R. R Fare 

I will be refunded 
upon enrollment 
from any point ill 
the U, S. to Chicago, 

Aviation 

2 Ttif new Ac- 
tion Etectrleal 
included at 
no extra eharfift. 

Radio 

courntripicludcd life- 
's without 

» any extra charge. 

Auto 

4 COBTTIC, eovetlnp 
trarb and tractor 
eleetricitr. 

SEE ■— 

COUPON.' It 


kinds. We now have the largest amount of floor 
space devoted to the exclusive teaching of prac- 
tical electricity in the world. Every comfort and 
convenience has been arranged to make you happy 
and contented during your training. 

NO EXPERIENCE OR ADVANCED 
EDUCATION NECESSARY 

You don't need one days 1 previous electrical expe- 
rience or any advanced education to mas- 
ter electricity the Coyne way. Some of 
oar most successful graduates never went 
farther than the Sth grade. 

EARN WHILE YOU LEARN 

By special arrangement, our employment depart- 
ment helps students locate part-time work, if the/ 
want to earn while they learn. And af ter gradua- 
tion we give them the benefit cjf Our FREE EM- 
PLOYMENT 8*rvtee for Life. 

GET FREE BOOK 


Write today for my big book on electricity with over ISO 
photographs.. Irfs-m wh* 

Ing Open* up T 

Special Offer. 


photographs. team whut great opportu ntty Coyne Train- 
ing OlK'n* up for yoy. AJao gst full of my Big 


up for you-. 

" No obligation. 


Mail the coupon now. 


FREE BOOK Coupon 


R. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, Dept. 10 -72 

S» 9 . F*u 4 Im St, ChlcafP, IKI. 

Please send me your free cats lag on Electricity and details 
of your railroad fare allowance and extra ecu risen. No ob- 
ligation on my part. 

Name , 

Addre $$ ... 
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JVould you track; 
places with 
him? 


r 




e% 

cpufar 



learn Quick 

at Home 


Makes $20 a Week Spare-Time 

Knows a Host of People — 
Doesn't Know a Dull Evening! 

Everything that makes life worth living will make it well worth 
one to three mantbft of your spare time to Learn n matchlcBH 
instrument like the Tenor Banjo, 

1 tiTvin you at home — by amazingly simple, fascinating method, 
Successful ntudente every where are Rortul leaders— making 
Mwy extra spare-time money with orchestras — many now regu- 
lar Tenor Ban joints making ibo, $85, $100 u week and sip. 
Yet most of them had never before touched a string or read a 
singly note [ 

I Want to Send You My Big FREE Book 

Play liie popular, melodious instrument that's a/wats 
in demand l I>on r t hesitate a minute, flip the orra- 
[»»n below. Learn about the hie opportunities and 
success in store for YOS.T. Learn about the liaml- 
Rome, [fcifaiEianal^lie Tenor lian]o. complete 
Outfit aud demonstration Phonograph Records 
that 1 send yon with very ttrst lesson 1 My 
ii’RKB Ilnnk, "The V lay -Way to Popularity 
and 1M« Fay," will llinli you from coyer to 
cover. Get the eoupou of! to me NOtVt 

HEW YORK ACADEMY OF MUSIC 
100 Fifth Avenue ' M °Nw Y 0 #fcCily 



Wjf*j 'X\ 

* 


Mail this 



NOW 


A. P. BLO^K, President, 

New York Academy of Muitic, Studio 1016. 

100 Fihh Avenue, New' York City, 

ftend ray copy rd 'The Play-way to Popularity and nig 
l f ay neiic now. It appeals to me to become "gmifl" on the 
Tenor Bsnjra in one to three months at h irate. 

A'flJW 

Addrtss . 



I Teach by Mail 

I CAN make a good 

prEimiin of you at your 
home during spare time, 
n t> n i at i or w he re you li ve or 
how poorly you now write. My f [m 
[Milled system has shown thousands of 
Other* the wjy Ki good pcrim;: n$hip 
during ihe pa-T twenty veavp — it con 
aud will do the same lot YOL'f 
Beautifully illustrated Book 

“How to Become 
a Good Penman ” 

II contains general inlor- ’C T U¥T¥7 f f 
mat ion T wiih testimonials m. i* Fil l • 
and beautiful specimens 
of penmanship showing what others havft 
accomplished by the Tamblyn System- 

ti'wr n rj,'. r f / r .-r ’> '• • i t t • :/ l . . -a vk» 

*L*st At*>nffer VVltlXE TODAE. A^rtsi 

F* VV, TAMBLYN 

4 l& Ridge Bldf., Kanaka City, H? tp U, S, A> 


—^1 

LrffflFKl Mr- N| Helpful 

,1 problem uml i 
A ro* fms Mechanical I fra 


SENT ON REQUEST 


a Tic 


AUE~ 


,//' s 


soil oi iiu-. i m jHiftji at 
if fa -rose prow I tot ■ • l 
lt“- MocbiiTiLral Hen- 
itetn - . Easily learned- or interest to 
men ot all He mi for Bulletin 2, 

bodee institute 

27 M b-iZld^JSV, JCr- V-,n 
1 30 r> -V hn,jd £*.. 

Wii (J...T.H Si , ar .u 


WELDING — The Busy Big-Pay Trade 


Wc teach ambitious ultra by act rail welding pract ice. 

— OXY- ACETYLENE and ELECTRIC ARC — 

Plpo-ifnc. Sheet steer. structural Steel, Aircraft. Cagt-lmn, Alum- 
inum and Commercial Wcldlae. t-’Liltlog. ItruriDg nH r l Flitln;, 

Splendidly Lij Uipiwvl to Tout'll Yoli Right Rapidly and at 
Rcawn li, hit 1 Hates 

A Free Booklet. for You — Write for It Now. 

C&LEKMI ElfCTKECAt StttfKH. 1 &ZS * Main &m\ KAKAS WT, U0, 


Learn Watch work, Jewelry work 

and Rnffravlwp A fine trade commanding 

a good salary, and your ser vices 
al ways in demand. Address Heroic Rica I* Dep-L, i\ Dradley 
Institute,. PEORIA. ILLINOIS, for our latest catalog. 

ALWAYS Ask for DENISON'S— 54 Years of Hits 

Comedy - Dramk^t ■ Jft m#' Viiudevllte Actif, 

|r VO Y'^ MOuuIuks. Ditlagi, 


Faroe^T Musicfil 
Gamed Les, Ttcvmw, 


Knterim nments. 


M’jisiral RnuJIbK^ Comedy 9on«n. Ctuli ^Talk Books, Min- 
etffls, Rtnekfo-ee 


T. 5-. DENI-SON & CO, 


HI S. Wit»h, Dapt. 9 


l OflEil0g FREE 



Writer /or my free book “Millard's Advanced 

Natural Corrective Course' 1 an da free copy of 

my speech magazine, 10,000 ca.-jes successfully treated. 
Eat, 24 years. Largest school for Siam merors in world. 
Millwd thil. flf Hmm\ Spwth. 2317 MilEnd £ld|.. SfJwiiktt, Wti. 
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Starts at $40 a Week 

"Thanks Tor helping 
me get a Drafting pmi- 
tion with Hlykcr Co. 
at urting at $ j EJ □. week , " 

Obeah K. Ludwig 

Mr; Oskar Ludwig 
tan b«oit in mir employ 
as Draftsman for about 
three months acid to 
date wo have found his 
work Batisfactury. 

SLYKEUL, ItfC. 

•Cary, Ind, 



Both placed with 
Detr« Tractor Co. 

T. D, Yana w«y (MO 
writes " !' hanks (or 
helping hit gC t job with 
John Doom Tractor 
Co, at starting salary 
of 8125 a month. " — 
I.. W. Jam tru-on (right) 
also employed as 
Draftsman in fill' 
neerinjj Deni , of same 
Company. W? trained 
thtae man and piatwi 
tfwm. "[ thank the 
school (or ita organjised 

cooperation/* writes 
Yanaway. 


wants a good 

DRAFTING JOB ? 


Electrica 

Jobs 


An easy way hi break Into 
the Kraal. prosperous, wen- 
paid lUectrlcat Industry, in 
to learn E-laetriral Draft in it. 
Then the dnora or oppor- 
tunity In a line where the 
•“Sky a the limit 1 ' are open 
to you. 


Building and 
Construction lobs 


Many of our students ape- 
rialfze In Architectural or 
Structural Drafting, and 
then we help them pet pond 
jobs with. Contractiira or 
Arch itecta. A knowledge of 
Draft Lug Ik ft pftSftjport to 
quick aueceas in the big 
building industries. 


Automotive 

Jobs 


book through the want-ads 

hj r any city where there are 
automobile factories and 
you'll be surprised at the 
number of Draftsmen re- 
(|Ulrcd H fthd the Splendid 
salaries paid. Many noted 
automotive engineers and 
executives got in to the work 
through DraUlnfi, 


Mechanical 

Jobs 


Any experience you have 
hi m&cftnnfcal lines will he 
rjf priceless benefit to you 
as a Draftsman, for then 
j/f>u know how things are 
itifTie an the Job. Drafting la 
FRO MOTION for the ruts 
cliimlc and apprentice. 


D URING the past few months tve have placed 
HUNDREDS of former mechanics, rlerks and 
even beginners in fine poeations — with Con- 
tractors, Architects and in I?jg manufacturing plants 
:tl| over America (read ft lew' typical letters ftbovej. 

These men came to us Sscrause they were dissatisfied, 
with their earninga and with their future proapecfR. 
Now they are doing work they like — making good 
money — - ( imJ have a real chance to advance mill farther. 

If you are trying to solve a similar personal problem, 
we invite you to get in ttmrh with us. We'JI be glad to 
show you how you, too, can get a well-paid Drafting 
job without risking a penny of your money, 

Wonderful Opportunities 
Open to DRAFTSMEN 

It will pay you to investigate Drafting. You'll find 
m any of bur most suceessf ul Contractors, Ln gin-eons 
Superintendents and Executives STARTED in the 
Drafting mom. The work is interesting and piciiaaut. 
The hours are easy. You 'll work with a wonderful 
bunch of fcllowa. Salaries range from $35 to $50 a 
week for beginners, up to 85,000 a year pud more for 
eipriimecd Draffs men. And best of all you can luitfh 
easily in your spare time, right in wntr men Aome. 

Promotion for Office and 
Factory Workers 

If you're a shop-man, you Can realize that the man 
who makes the idniTtf le ft step above the workman who 
follows the blue-print. If you're a clerk you know that 
copying figures cannot compare in responsibility or 
salary with designing and planning machinery, build- 
ings or the products of industry. Over 70,000 well-paid 
Drafting position? have been advertised in the past 
year — here ia one of (he biggest fields you can get 
into — one of the Iwst. paid— one offering the best future 
proa poets. 


THE AMERICAN SCHOOL 

Dept* D-147, Drexel Ave, & 58 th St. 
CHICAGO, ILLINOIS 


NOW— 

Jobs for Students, 
Too! 

We have recently developed a remark- 
able p I uterment. Service which eruibieB 
ua to find good position? for students 
when only about half way through 
the course (ft* addition iu the jobs we 
find for nur graduateB). These man 
arc making RAPID progress because 
they are combining HpurMlme Study 
Willi practical experience on the Job. 
Malt the Coupon, and learn about 
thSfl new Job-Ill ruling plan, 

AMERICAN SCHOOL, Dent, J 
j D-147, Drexel AVe. and 58th J 

■ Chicago, III. 

J PLeaue tell me, without cost nr | 
I obligation, about your training j 
! anti employ im-ht sux-vl rd In line' I 
J marked X below. 

! □ DRAFTING i 

I Arc h I tett Lire 1 

Bulliilnc J 

Structural Steel { 

Civil Engineering 1 

Auto Enqiinre-rincp 1 

El««trlul Engineering f 

Buslntu Management j 

Accounting 

Mechanical Engineering 
Shop Superintendent 
T Qrtmanihip 

Hi jh Sfifieol Fn 2 yi»n 


Name 

St. No._ 

City * si a u- 

Agc Occupation 
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EARLE L1EDERMAN, The Muscle Builder 

Author of “Science it f Wrestling,** “Motels Building,** “Secrets of Strength,*' '^Here's Health,’* ,, ^ndurance t ** etc. 
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If You Were 
Dying To-night 


and I offered something that would give you ten years more to live, would you take it? You'd grab it. 
Well fellow s t I've got it, but don't wait, till you're dying or it won’t do you a bit of good. It will then he 
too late. Right now is the time* Tomorrow or any day* some disease will get you and if you have not 
equipped yourself to light it off, you’re gone. I don’t claim to cure disease, I am not a medical doctor, 
but III put you in such condition that the doctor will starve to death waiting for you to^take sick. Can 
you imagine a mosquito trying to bite a brick wall? A line chance, 

A RE-BUILT MAN 



1 like to get the weak ones. I delight in getting Imld of a man who fins been lumcd down as hopeless by utherg. It’s easy 
enough to finish a task that's, more than half done, Bui give me the weak, sickly chap and watch him grow stronger. Thai 'a 
what 1 like. It’s hut lo me because: 1 kltnw I call du il and 1 like to give the uther fellow the laugh. J don't just gave you a 
veneer of muscle that looks good to others. I work on 
you both inside and out, I nut only put lug, massive 
arms and legs on you, but I build op Lhuse inner muscles 
that surround your vital organs, The kind that give you 
real pep and energy, the kind that iirej you with ambition 
and the courage to tackle anything set before you. 

All I Ask Is Ninety Days 

Who says if takes years to get in shape? Show me the 
man Wlw makes any such claims and I'll make him eat his 
worths. I'll put one full inch on your arm in just 30 days. 

Yes, and two lull inches on your chest in the same length 
of time. Meanwhile. I'm putting life and pep inio your 
old back. bone. And from then on, just watch ’em grow. 

At the end of thirty days you won't know yourself, Your 
whole body will take on an entirely different appearance. 

But you've only started. Now comes the real work*. I've 
only built my foundation. 1 want just d(l days more (90 
in all) and you'll make those friends of yours who think 
they're strong look like something she cat dragged in. 

A Heal Man 

When I’m through with you you're s real man. The 
kind that can prove it. You will he able to do things you 
barf thought impossible. And the beauty of it is yon keep 
on going. Your deep, full chest breathes in rich, pure air. 
stimulating ymir blood and making you just bubble over 
with vim and vitality. Your huge square shoulders and 
your massive muscular arms have that craving for the 
exercise of a regular he-man. You have the flash to your 
eye and the pep to your step that will make you admired 
and sough L after in both the business and social world. 

This is no idle prattle, fellows. If von doubt me, make 
me prove iL, Go ahead. I like it, l have already done 
Ibis for thousands of others and my records nr? unchal- 
lenged. What I have done for them, I win do for you, Come 
then, for lime Hies and every day counts. Let this very day 
be the beginning of new life to you. 


Send For My New 
64 Page Book 


is 


FREE 


IT 


It contains over four dozen full-page photographs 
of myself and some of the many prize-winning 
pupils I have trained. Some of these came to me as 
pitiful weaklings, imploring me to help them. Look 
them over now and yqu will marvel at their present physiques. 
This book wiH prove to be an impetus and a real inspiration to 
you- It wil | thrill you through and through. And il’u all 
yours. J don't ank a cent. This will not obligate you at all. 
but for the sake of your future health and happiness do nut 
put it off. Send today — right now before you lurn this page. 


EARLE LIEDERMAN 


D*pt. mi 


3tf Broadway, Hrw York City !, 


I lt 

DON'T 

SEND ONE 

[Is 
1 F 

PENNY 

YOUR 

NAME 

(R 

AND 

address 

i E 

ON A 

j E 

POSTAL 

WILL DO 


EARLE LIEDERMAN 

DepI- 2MI, 39& Nor Tsfl Oty 

Dear Sir: please send me, with- 
out any obligation on my part what- 
ever. ii copy of your latest Ixxik, 
"Muscular Development." (Please 
Wrsle or print plainly.) 

Name. Age ........ 

Street . r 

City State. 
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Mead this Answer from 

AWforld Famous 
Trans-Atlantic Pilot 


A viation for 

run one! Lund i ng fields, 
plane acid equipment fao 
tciriff*, air lines, service uml 
sales organizationa — ill aro 
leapi iLtr uiiend in I he tnofib 
amnziiijc development any in- 
dustry has ever known, In 
such racing, feverish act tv- 
ily, where is there any room 
for n roan w ho has nothing to 

otter? Art empty purku thunk 
i- no drawback — hut Avia- 
tion has nn place, no patience, 
lifetime For empty bunds or 
empty htdsl Aviation is 
laljng-oH for the grofltcgt 
rto.n-fit oj> flight i n history — 
and the Irtcil who will go 
a lung and dimh to the top 
are the men vith ft founda- 
tion of FACTS under ihwu. 

Ton Don't Hay* to Fly 
—40 Ground Jobs 
FAY BIG 

To sueopnd in Aviation — 
make HlG MON K V— you 
j L(N*ti not noccAHiirily he ft 
pilot. For every jilatie that 
Hies, therms an immediate 
need for trained men in mure 
than forty di fferent important 
jobs on ! fie ground. Con- 
struction, motor and instru- 
ment experts — airport Emin- 


BgEia, sfin r icB foremen, salesmen 
— Haul rmire. .l!. 1 make rc.il 
money. Hut every liist- one of 
them must have the r,\n s. 
Todajf’H problem — VOl'H 
problem— is to LEARN Avia- 
tion quirk. 

Get Your Ground 
Work NOW 
Hinfon Will Train Too 

YOU am rr-iln at home In Kpare 
lime. Lieutenant Wiiitcr um 
ton. world: -ram (JUS Aviator, 
offers you a [iroved ouuroe 
which Lrlven you all tire facis 
about construction. motors. |n- 
BcruEtH-iiK, theory of nknt, 

navigation, wmmerslst Avia- 
tion — facts that every mim 
lmisl have 1u lEHetlJKCijtty rind 
profitably rill ANY iob ill the 
Industry. 

Get Hinlort't 
Free Book 

To la He an active part Lti 
A viation you should lie at leu- 1 
if* years or age, it you arc 
n [Liter I A, please do not * J I< fof 
Lieul . IT I ul 0 H"s BoO k , tNJai i i-sC 
it will not Jn- 
t erfist you, 

SeEiull *■ 
minded, air- 
minded men 
arc rmuli n a a ekI 
nctlug on ihtd 
! kw k . W .i sr a ri E 
yoLl to laavc a 
copy , too, Send 
t- h e> cd upon 
NOW. 



AVIATION INSTITUTE of U. $. A. 

Waiter Hinton, President 
ills Connecticut Avenue Washington, itJ, C. 



Walter Hinton. President 
Aviation Institute of V. S. V- 
1115 Cuaneethcut Ate.. Wash tn ft ton, D, C. 

PlKHW Pearl rne at price your FREE Peek, "Wlnga 
opportunity,. ■ atLuwing new 1 can get into Aviation. 


of 


t 

a 
a 

p Name. 


j street, 

« 

1 City, 


, . Age 

(M ust be over |K) 


.state. 


I 

l 

- J 




In ■one of AmCriCii's forfcmrr-t 

institutions tor trade [niiuiuit 
EHTkBii&HKIl 19G2 

A Special Course in 
Mechanics and Electricity 
j or Automobiles, 
Aeroplanes and 
Marine Engines 


Individual Instruction 
Start Any Day 


FREE 64 -page catalog 

YORK ELECTRICAL SCHOOL 


NEW YORK CITY 


' EARN 
Jii uOING 

Every jjliftssc ml all brstnehm of 


ELECTRICITY 

taught by 

Actual Practice 


SXS PLUMBERS 

03d style plumbera are fading Li fee the borae and bug- 
gy , The world demands modern Plgmt>in( and Skilled 
‘fra bed to doit Unlimited, swift growing 

field. Mike $54 m $1D0 \ i»l or start own ahaju We Iran 
you quick. Learn in 8 to \1 WEEKS to do any job with 
(kill and acicncc, Need rio previo-u* t* perienec. Strictly 
too I uti n k system ■ Oppeuaiiiiy knocks, t*d« J 

-,afna. 3 .i ei fi offer— low tuition. World 1 & greatest achooL 

Write— 

UNIVERSAL PLUMBING SCHOOL 

3,130 Trob&lAve, Kansas City, Mo. 




a** t, i3?i 


AMERICAN SCHOOL OF PHOTOGRAPHY 

3601 nilMltll A Vi. CM(lgI P l 


S. A 


easily, permanently cermctAd. wm Hap. 

pLn.*ut in it hhhi. Aik (n lull InfonFBtwc 
a.i'j Hi-r.’iii :'nor.r.irrftph r«H:i>r'!, : >i5 ■ 


Svd J tSErt'-" f*f pniiaa 1 * 

129T1 tffaoEtwmrd A**„ LEWIS lilHTirUTt , D a LrnU 



tH tru- 
modern 
Piano 
eflf, Easy rapid 
ifc^LLLucia. Alsu Set f-,ii na-true- 

advanced pianiita, r^aru 358 
iTiUt? Styles, 97S Juez Prc:ik*, hundreds of 
Trick Endin^R, irot, Rhythm^ So-ek, Stomp 
and Dirt Symphonic and Wicked 

Harmony in latcgt Had ip and Tteeord Style. 
Write for Free Booklet. 

WATERMAN HI HO SCHODl, 1 BZl If. Ida*! SL, ltd InpLn. Cliff. 
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But Now He Makes tlQOOO aYear 
...Thanks to This Little Book 


I T was just a tittle free book that made the differ- 
ence between Ed Finkham and the rest of the 
men in our shop. Nobody ever imagined that Ed 
would land, even in the $S,000-a-year class, let alone 
be making $10 n 0QO before he was thirty. Ed didn't know 
himself the abilities he had id him ft* n money-maker, 

Rut one day, a strange occurrence changed his whoLe Life. 
During his lunch hour Ed started to read a Httic hook be had 
brought to work with him, 

"It* a hook called "The Key To Master Sales manihip/ 
BEIL" he told me. "It's the moat amazing thine l ever read, 
I never dreamed there was so much in salesmanship. You 
ought to send for a copy yourself, It’s free.'" 

"Huhl” said Luke Jones. "Doc* that book tdl you how 
to become a sstes-man,?' " 

‘ It sure docs.” replied Ed, enthusiastically.' 

"Don’t waste your time," advised Luke. "You can't 
learn how to be a salesman. A fellow has to be 'born' that 
way to be a good salesman-" 

Ed just smiled at that, but he said nothing. SoOn after- 
ward he quit the shop, and we forgot uliuiil ha in. And then 
last night, I met Ed again -driving a snappy new sedan and 
dressed like a million dollars. 

"For Pete’s sake," I said. "What are you doing now- 
adays, Ed?" He smiled. ,J City Sales Manager for the Steel 
Castings Company,” be told me. "What are you doing?" 

‘’Still at the shop,” I replied. "But what I want to know 
is, how do you come to-be Sfdes Manager for Steel Castings? 
They’re one of the biggest firms in the business. " 

Ed smiled again. lL Remember that book on Salesmanship 
that Luke Jones was kidding me about One day? Well, when 
1 finished my Salesmanship training the Association 1 took 
it from save me a choice of twenty-two jobs through their 
Free Employment Department, and ! look a position as 
salesman for Steel Castings Company, They made n'lf City 
Sales Manager three month* ago ft t ten thousand dollars 
a year.” 

"Good night! " I said. “ And Luke and I are still punching 
the old time clock 1” 

Ed looked at me seriously. “Sec here, Bill,” h* said. 
" Are you aport enough to risk two cent* that you can do as 
well a* 1 did? Then spend the two cents to write to the 
National Salesmen’s Training Association tonight and get 


their free book. Then lake their course. When you have 
your diploma, their Free Employment Department wdl help 
you get a good sales job — -every year they have Calls for over 
50,000 salesmen. Not only will they help you get the job, 
but they give you an sron-elad money-back guarantee that 
you must be satisfied with the training received — or they 
refund your tuition!’ 5 

FREE— TO EVERY MAN 

A book — but what a book I Just seven ounce* of paper 
and printers' ink — -but it reveals facts and secrets that led 
hundreds of men to success beyond their fondest expecta- 
tions] See for yourself— FREE - why "The Key To 
Master Salesmanship” >ihb increased the earning capacities 
Of thousands, 33 a direct result of their reading ill You'll 
know, then, how J. H. Hupperl of Michigan learned from 
its pages the secrets that enabled him to make 5535 in one 
week. You can understand how it helped A, A. Fuller of 
Alabama to raise his pay 7O0SJ- Learn for yourself the 
REAL TRUTH about salesmanship. You do not risk one 
penny or incur the slightest obligation. And since it may 
prove the turning point m y<»ur career it i* certainly worth 
your while to fill out and mail the coupon below. Do it nowf 

NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 

Dcpi. A- 102, N. S.T. A. BMj., Chicago, III. 

NOW SENT FREE 


S NATIONAL, SALESMEN’S TRAINING 
5 ASSOCIATION, 

; Dept. A-lfri, N, S. T, A, Hldg-. Chicago, I U. 

5 without cost or obligation please fieiKl me my free copy of 
k ''The Ker TO Master Salesmanship.” Including details of your 
* l-'EtEK EMPLOYMENT Service. 

; Nu me ■ 

‘ A d dress . 


« t'Lty ...... . . .Htnte- - 

; Ape GoEiipiil loti. ■ 

A-P-P- 
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You never had a chance! 


“Four years ago you and I worked at the same 
bench* I realized that to get ahead I needed spe- 
cial training, and decided to let the International 
Correspondence Schools help me, I wanted you to 
do the same t but you said, ‘Aw, forget it M You had 
the same chance I had, but you turned it down. 
No, Jim, you cardt expwt nmrc money until you’ve 
trained yourself to handle bigger work.” 

There are lots oF "'Jims” in the world— in stares, factories, 
offices, everywhere. Are you one of them? Wake apt Every 
Ume you an L C. S. Coupon your chance is staring you in 
the face. Don’t turn it down. 

Right now aver 110,000 men and women are preparing thcm- 
selvei tor bigger Jc-l>s and better pay through I. C. S. courses. 

Y<nl e.irt join them nod in lini" for Mark 

and mail this coupon, and find out how. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
5GC2-F", StraittBU, Penna* 

Without on*t nr Dbllfratlcin., pkimv send nsr il cjipv of your !><• ifc - 
let. ,f Wtm Wins and Why." r in*! lull particulars about Uvi cuurae 
h€fc/ro which 1 have murk?*! X iti rl . ■ i i,t biiou,; 

TECHNICAL AMO INDUSTRIAL COURSES 


Architect 

A rrJ i i Uflil ml 13 raft B-HaNrl 
Dulldinj; i-'oraman 
Concrete Bulkier 
□ Onirflrtor end TtUllder 

H structural ilt-afiatusn 
StTuctuTfi I Engineer 
OEIetlrinl Engineer 
I] m-rctrifiii Contractor 
Electric’ Wiring 
El petrlc Liuhtinn 
Raiding itaoeprlnla 
Tele pfriiph Euplrieet 
T i -lei ihu-rtr Work 
Mechanical Engineer 
\fechan1csl PrafUi(n»(l 
□ MAclUne Shfift JFw&iLce 
TdCilnsakcr 
rnlfermtiaker 
Civil Eniflrnwr 
Suireylnir and Maprtnrr 
ISrldpe Engineer 
Gaa iki-gint OpcraUnit 

BUSINESS 

B BuRJnena Manapenient. 

3 [Hlufttria] MuniiK^irn’rit 

J Personnel Management 
'] Truffle MjmHiiL-naflHt 
J Aotounl [up ftK.d 

C. P A. CnaebSus 
ITOeiftt AecftuntiuE 
lteofckeerlnK 
Seeretarlil Work 
J Hpa nlsh □ Jr'rcneh 
] Stale nina fifthly 
, □ Advertkinir 




Am offlobllu Sit' rlianlc 
Ah iatlL.fi ikiKlnt^ 

Plumber aiuj Hi ram Finer 
Plumbl rut Inspector 
Foreman Plumber 
llOfiUnif and Ventilation 
Hhwt-Metal Worker 
i Steam EK^lnrer 
! nimrn Eiwiirietr 
ttef rise ration Engineer 
It. It. Positions 
JllRbway Engineer 
;; chemistry 
] Pharmacy 

_ Ceft[ Mining Engine er 
_. L.l-lh 1 1 in Jj A wtyer 
J Irnti atul Hi i'h'I Wui-ki T 
' jTejctlJfa Overseer or SupL 
Celt on ManutftciurLnir 
IVwflcn MftrtufCcltuflnjt 
‘Airricultiiro G r'rutl tproirfStlg 
) Poult ry ibirmlflir 
U MaUie dial 1« □ Ratlin 

TRAINING COURSES 

"I Outness C-erresnonLifnco 
1 S i kiw t la x J a nd fii ( n bet Leri ntf 
jSlcnwtranhY amJ Typing 
3 Engtl ah 
J Civil Service 
I ItaLlwnv Mall Clerk 
"I Mu II Canter 
JG tittle Siehnol PubfeCU 
i I II dli School Subjects 
CartfionEnff 
illlustratlnir 
□Lumber Healer 


Name... 


AtilEfMl 

City . . .State. 


Occupation 

St mn in Panada, mid i Fi j> frttifofi 

0@tF£&PoTbClcfyX Seiumb Ciumii Eait^ Limited 


fit I ' ffifffrtsHSfflil 
, Mfmtrtal, Ckrjiffl'fl 


-PIN A DOLLAR BILL TO THI$=s 

Get this genuine 
leather 5 window 

card ease, with 
gold corners, Ma- 
sonic emblem 
stamped in heavy 
gold. Your name 
or other stamping 
35c extra, per line. 

Money back guarantee, 

9 windows $1.50. 

13 windows S2.0G, 

A Novel Charm 

A moat imysterious watch charm of henvy plated gold, 
Showg the Scjourg find Compasa when revolved. Some*- 
tilling dlflert-Jlt. Picked in an attractive box. Si 00 
Catalogue soKBegts umay u-their glits 

SOLID GOLD PIN 




A 


Just the right 

size. Latest style. 

A lasting remem- 
brance and an 
appreciated pres- 

Piease send catalogue erit, Large variety 

□ No. 10, Books, Monitors, —Masonic, Chap- 

If.viuf.hv fccr t H'itui Degree, 

i~, if if , . e .. Shrine, Grotto r O, 

□ No, II, lodge Supplies e. S., DeMplay. Ai oo 

Esrahlifthed 1 »5 f * *• 

Redding Masonic Supply Co. 

200 Fifth A vc. Dept. P. M., New York 

-* 1 Everything Masonw*'- — ■ : 


College Courses 


at ifomfi 

Cn rry on ynur cdacat ion. Develop power to 
initiate and achieve. Earn enedit toward a 
Bachelor degree or Teaching Gerfificate 
6 jrcorVcfj[)f'iirlrRC > ii. ScEec L from. 450 tOurs^- 
e 5 in 45 subjects, including English, Maibe- 
mat Lcs.H islorj,'. Edncat i oi i, Fayehology . Eco- 
nomics, theLariguaeee,ctix Write for catalog. 

je FHnibcrfittp of CJjicago 



4ZT ELLIS HALL 


CHICAGO, ILL. 




Vf - n qmrfcij 
ytmi by mail, or 

al f--Ii.ji.-J, in Fjjuli- lin.O. IjFjOI. 
nt:n ." diijiuivil. U-iy ruLui*. tiiitr- 
catli li (f:i!««i i rid (OTL-cnott. k!i«jL. 

EARN ISO TO SZDO WEEKLY 
Wieur.iid, MJ.. lujinA-ktDay gn-di •A*, mkdo 
Ml ' i (rum lii* huAUn-M in «u- yitu. Jflhn Vtfioi, 

- for k. kbiin rard CTi-irlorii. B-. C.. *ri(M! 

• wl.ilu ia.9.i-ic Boiiw." Wnte rtc conplc-te 

1 rJoruin i 

OETROIT SCHOOL OF LETTERING 
154 An. '_■ ■ wit.}, 

UbrjIa dM It I AIk, Ihoonndt «f «tb*r p«t b*. 
nil eioIiUcIub aivrt bulibau iuad, YOU, f-n. 
Ihmmmji* a l*wyeror law tr*ln c*! bii*fpcasin-.ttDthroUrrli 
li.imi vtMdv mikled by fih? ii'jc^iil’ul urAftHiiug 
lnw:,'-.jrn ml <«rf f*cuLt jf. Write tuiay Idf Iroc bwti 

AT AMERICAN CORK, SCHOOL OF LAW 
HOM E 3601 Wlich i cae Ava.rOept. 135 I,ClHe agg. 

SONG WRITERS/ 

SUBSTANTIAL ADVANCE ROYALTIES 
are paid on work found acceptable for publica- 
tion. Anyone wishing to write eu/iev the w'DTifij: er 
mw.de for songs may submit work for free ex- 
am ination and adv ice . Pavtr i^evieruieuFineces^cify- 
New demand created by "Talking Pictures 
fully described in our free hook. Write tot it 
Today. NEWCOMER ASSOCIATES 
759 EailC BtiLldiug, Ntw York. N-. Y. 


i3« 

PP^ home 
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Qepr. F-ICHt, I8M F. 24tli Sr.* 
FMlVR. M:Ji«ivn S|l ( 


Ckvrlsiui, Ohio or 
Mcmphfs, ’Trim. 


L 


Address. 
Town - - , 


^ and in 90 Days 

You Can Get a Big Pay Job 


You I L.ii r 11 on real 

Boards. G Era c ran -r 


Get into this profitable profession. Gut into Electricity who; re there is always an 
insistent demand for your services at highest pay — $5(1 to $|SQ a week. Learn to 
master the magical ' juice" — the power that puts and keeps the universe in motion, 
3 will teach you by the simple, practical, personal instruction method. For many years 
I have been training men b\ this Shop Plan System which has prosed to he the most 
successful method for making well trained electrical men. Many of my graduates 
are now earning $5£) to $150 a week and if you wall put your future in my hands I'll 
prepare you to earn that much. 

No Books— You Learn on Actual Machines 

eq u i pmem r with real tool n My specml school shops tire fitted Huh ttchi 
etc, Yim gn.:E iirvt hand knowledge <4 A C and [> C Armature Winding,. 
H> •U’ie Wiring, Splicing, in foul everything you need m know id become an 
liiect rival Expert 1 also give y -u complete instruction on Automobile, 
Aviation and Radio Electrical Systems and Batteries. 

I’ll Train You the MeSweeny Way 

I d- in'l believe in books or printed tewsrui- or dry lectures. I be I itrv'c in the 
prncricc] dn.p v.a\. 1 want every MeSweeny (.graduate tu hwwiie an 
tleancal expert, and that'-- what he is heading lor id km he finishes my 
course J fere ! pur you into (he very heart of electricity 3 teach you every 

f dl Use from A to Z — aileron Ling and direct currents. ly course is complete — 
nsiailiirmri, -.ubnation work, mirror iind gL-ncrator rqpai r l n jt. telephone, 
telegraph, and radio electricity. 

No Experience or Education Needed ! 

You don't have to have any special previous cdutation^or training, to grasp 
my simple methixl ul instruct ion You don't even need 
ia know anything ab*rtJt electric tty now- 1 dnn'i care if 
yuucun'i teSl a mut.nr (rims horse-and-buggy this minute — 
I guarantee that when you have Jtni.Hhed my course you 
wifi krunx electricity thoroughly and Ixi qualified m fill 
a pav job. And it VoU are not, I'll refund cvcrv plAtv 
qf your tuition, 

I GUARANTEE 
SATISFACTION 

[f r after completing 
my training you 
Hfe nnt |0U% sat- 
isfied and are neve 
qualified to fill ope 
of the big puy 
electricflJ inb£. i 
will reluud every 
cunt uf yoUr tuition. 


Complete 


Course 


RADIO 


Mail the Coupon 

That's your next step right now. It will bring 
you my remarkable low tuition offer and also 
full details of how you can master this highly paid 
profession and in a few short weeks be ready to 
land a real job at real pay. Learn, why you will 
like my school — why fellows say it’s more fun 
than work to train the MeSweeny Way, Start 
now to better yourself. Act at once. Mail this 
coupon for my famous Big Book — sent FREE, 
j. H. McS weeny,. President. 

(Write la Nearest School) 


Mail 
Coupon 
for My 
Big 

FREE 

Book 

and 

Special 

Low 

Tuition 

Offer! 


| i mtm aMail This to Nearest School"* ' 

I Mr- J, H, MeSweeny* Presu, 

McS ween y Rlectfitil Shi^pi, 

I Hrpf, PMO-R, lSL't K. Z4ch Sr.. Cleveland, O. 

J>vrr. KdQ-R, 264 Mjdiran Sr., Memphis, Tenn, 

JTX ;=ir Mac Without . blipat ion send me u copy of your 
h'iB Ires book <>n F-l-F-CTRJCITY: also details of ro 
markable tuition oAW and complete Radii i Course. 
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Liwytr 


Which Job 
doYOU Want 




Civil Engineer 


Business Majwtfof 


way 


Mt'tl tfonT Just 
la 1 1 1 ntocaay JOhS 

H>f big pay 

tlOJM ■— they prepare for 
the bln chance H*i*ra ir comes. 

tip your mind imtey wtet you want to be. tbcn take. ilic 
Otvt stop *1 &neo. You don't hav« t-u go to college to net ahead. 
Other men hivt guile there for you und haw ijlH Lht things fhvy 
tearrHid tlirrv and throng" yearn oJf practical Mutit'Dff Into Ctudly 
undcrettiud liooks which give you » ^licni-t * r u< to a butter am) n 
Liigoer lob. 

We have picked 1 3 Of tile bewl JjaySns professions and hove published 
for your benefit, new editions nr the inwt pfaVlieH. I lift most valuable 
boORS we have ever printed gn the subjects covered, 

JIFFY INDEX 

fJur anw JS(fy I odes makes each book « quick rateren** »*rk — 
nu Mine need til- WMtiMl In Miarcli nr Study - put y«ur llnurr mi 

the facts you want instantly. 

Special Price List of Pay-Raising Books 

Automobile Ktisstioh-Siib. 5 volume*, over 3,OT0 page* 52LBQ 

Civil UnsliieerinB, P votqrncu, 3,lH.iy nm 3,fHJ0 pictures 34.SU 
Practical Bualncaa Administration. IJ Volumes, 3.4M) |ia«es. 
tEttrn volume cdhiaidIsg seir tattii read ids murse of ao 

letwomi Included free- ... . 33.89 

Electrical L mi I uvurlni; , S volumes, -L300 pages, S.+UO 111 llh- 

trrttion^ 15-32 

Modern Hbop Practice, 7 volume, 7.1360 pages, 3,tKH> plvturen 29-19 
Amerlndi Law nod Prae Met (with readilli! OOursei, 1-1 

volumes. $.(KJ0 [TKifls. irrmstsAWii .. *9-8 B 

Telephony and Telegraphy, 4 vcJiiEnrii, l,72H pages, li.OOU 

pictures, ...... .......... — ■ 

S-ttMiiftiion, Seating and ventilating, 4 volumes. 1.434 tMigva, 

I r #lW pictures , 

Drawing, 4 volumes, 1.S7S PWs, 1.000 pictures, blue* prlnta, 

^ite 

Employment Management Bhtl Safety KmrlneerLng, “ 

volume*, I.&00 puff Wi, 540 IJUifttmtloru, cJisrlRanrt diagrams. 2 * -BO 
A re h lt4>cture, Carpentry and Building, £ Volumes, includes 

£fi beautiful flJrCldtAKILUru] pint™, free - , , , 24. SU 

SHIPPED FREE 

Words a]0M avnoot -describe the lull value them books may he 
to you, SO we ship Fr^ lor Examination. Pick the set you want, 
the price Ih plainly shown. but Send No Money; just J'OUr name 
and address, and tile hook* will be ahtlt prompt!:, 

Take fifteen full day s to read, test and examine them You'll realise 
at once what a tremendous force for a hotter future they tan fie. 
Alter fifteen days you send only *2.00: turn ucr month until 
the balance Is ptihl. Thera irft No Inttifit Chaigii «f Any 
Kind t the price shown Ls the total COal. 

membership free 

AnyoiW w'bn takes ndvautafjr now of this opportunity to "'KuL^C Ills 
will be jiv«u abfHjluiely free. * cettlflcnte of membcrithlp in 
the American Tcehplrni fiecJctJ . which entitles him to full aolhsuitA- 
tlnn pnvLleccs: with our PKiwrlB In liH c'liusim i:-chl Thh i« «bml fi>r 
a whole year and Is Of tbemenduua value in living apcclal problems. 

ArtiErlean Technical Society, Dept. X115, 

Drcxel Ave. at SBth St., Chlcaso, U. S. A. 


14,110 

14.SP 

14,fd 


rtouse Bend roc act. of , 


for Fifteen Days' esa mina t Lon . I will examine the hooka 
tburoushly and if s*l lulled, will afrtd S^.OO within 1.1 flay? 
aud SIS. 00 each mouth until I have paid the spartal price 

Of | [f 1 Ocelli e tint to keep the buukn £ 

win return them At your expense- at end of 15 days. 

Sime . . . 

Addres*. 

Reference 


Books on 65 Practical 
Subjects 

Popular Mechanics Press apetdalite* In s'LlPidy U»if the oufatandltlfi 
best bgukH un jnsiey aubjiccits. ab new book* of merit appear, we 
will revtea the list accord tngly. 


A1H NAVIGATION AND 
mETEOROLOGV 

Every fly-er needs ..... 37-DQ 
AIRCRAFT ENGINES 
Dyke's New Instructor 

BfSit Englfo: Book, . . ■ 35,(1 9 
ARCHITECTURAL 

Dra w I r. i; and Lctt-vrlnS 3 2,* 9 
ARMATURE WINDING 
Excellent now book , - 32-DD 
AUTO ENCYCLOPEDIA 
Dyke's. (Covers New 


Model a Ford! . .. . , -S«,aa 

aviation 

By Reckoning. . . , }2*Pfl 

BIRD HOUSES 

How to Make. .iMi 

BUIE PRINTS 

Hnv to Head $2.CB 

BOAT BUILDING 


35 Craft, Popular Outbo-nrd 

ItaiflDEd Type ST.OR 

BOY MECHANIC 
FainoLLu 4 Vol. Library, 

4iXHJ Till ruts to Make. 57,00 
BUILT-IN Furniture 
Coumiaie iMmictiMH, . 32 ,so 
CARBURETORS 
Eifidltai buok on alt 

IrtftKCit 31*00 

CARPENTRY 

Halid book of 33 S K liiks. 51 . 5* 
CHEMISTRY 

Pur Old and Yuunj; lie- 

gin uer^ $2,50 

CIVIL SERVICE 

How to Prepare for. . . .33.10 
COLOR SIMPLIFIED 
Practical new Bonk (for 

Color Users) S3,5( 

CONCRETE 

173 Ways ct Uslns 
New ElIHIou (C'lqtb) .11. DO 

CONTRACTOR 

I In I hi Liitf Coal f£aE 1 1 1 hi Lqr-3 2,* 9 

PfESEL ENGINES 

(New Work). flHl'Bt. Au- 
thority 35. DO 

DOGS 

Care And Baling S2.00 

ELECTRICIAN 
2 14 Practical Klnla , , .51.59 
ELECTROPLATING 
J'T&cllcal It faults Easily 

Obtained , . si.flc 

ENGLISH 

Self-1 m.provpir.eut In ,,52,5* 

ETIQUETTE 

New 6Mb Page Book, 

Only ll.BD 

FARMER'S BOOK 
of 3451 Klhks and Book 
Tor Lor mere’ wives, ,11. 9S 
FLIGHT TRAINING 
Practical, new boob, beat 


on tfdbject , . .35.00 

FORD (HENRY) 

Kl3 Philnaophy 

of Industry . Sl.SB 

FORMULAS 


10.000 Money Making, 54. 90 

furniture 

Homemade (3 vote.). , .S3 .*q 
HOME REPAIRS 
Practical Book of. .... . 52.50 

INTERIOR DECORATING 


investment 

Pol lefts tba i nay 
By Bny Vance. * , , + . J4,0( 
JOINT WIPING 

(New Edition} sl,00 

KITES THAT FLY 

Hew to make. 51.25 

LANDSCAPING 

Practical .12.50 

LATHE WORK (METAL) 
and Drll ting ant! Thread 
Cutting $1.19 

letter WRITING 

Soelal and Business 

Only. ,,,,$! -10 

MACHINIST 

41? Kinky for ....... . ,51.59 

MAGIC 

200 New TrlckB for Am- 
ateurB T . 51.09 

MAKING THINGS 
YOURSELF 
rnfferem Artie! ee, .53.00 
MATHEMATICS 
Made Eoay for the PtaV- 

tlcnl Man S1.5B 

MECHANICAL DRAWING 
Practical Course in . ... $1.00 
MODEL aircraft 
B uilding and Flying. . .52.25 
MUVJE MAKING 

for A m&i eu rs. 51 *(0 

OUTDOOR OPPOR- 
TUNITIES 

fur M-ukitid A LLv Juk . . .52.00 
OUTDOOR SPORTS 

for Ail Year 'Round, ,,{1.31 

PAINTING 

House (Beat Methods) . 53.00 
PETS 

Par PSf-a.Ti.irv and Firoflt, 52,00 
PLUMBING 

IkK) E'JhJn Facta for 

1C vet y I i 1 nctMiwaw . , .53.50 
POULtRY RAISING 

for Front. .52.00 

POWER WIRING IP. C.) 

Electrical (Just Uutj ... 53,50 
PUZZLES 

Amusing Ma them ut leal. 5 1.50 

RA DID 

Trouble ahtMitlng. Cover* 
All-Elect nu Seta and 


Tetevfalou .,5LII 

ROPE SPINNING 

Only Book tin Subject- , 51-50 
SHIP MODEL 

Milting .52*50 

SHOP NOTES 

In Vufe. Of GOOD Valu- 
able Riots .54*50 

STEEL SQUARE 


Pocket Boob, Praetieal. 51.00 
TAXIDERMY 

Beat Book of Methods . SI . 50 

TENNIS 

By Helen Wllfg,.. + 52*10 

TOY MAKING 

Complete IfiatrdCtJ oni . . 52.50 
WELDING 

ENCYCLOPEDIA 

All Mctbuda fS. 90 

WIRING 

Ufluee (New Boot}, . . .52. so 

WOOD TURNING (LATHE! 

Practical CuUtatiD. . . ,51.50 
WOODC RAFT 


Bod boctk 01 n«w 
metbodS .... 34,00 

INVENTIONS :. a merle art 1 

Popular m I Hlnry m. f 

3 vela, Ret) Need lo ,35+90 


Fammjsi &yo Page Rook 
by Ernest ThOmmsou 
Setobi Only 51.05 


Books sen! C.O. D, anywhere in U.S. 

Just clteck thp hemks you want, write ymir namnanrt address ix-low, 
antL ntalL the advertisement. It la ywr order blank. When pfi«i- 
nian hn 33 tls you tiorjks, pay him Che price and the posiAt charges, 
if miiAlrle the If. a. mmlt wheu ordCrlhg and Include Ift cents per 
hrfioli pitra for pontage. Wr have many dtber bocks on thaw and 
S.tWd other ^ubjeete. Oatafog free. 


Nfttne , 


City. 


r i4la( t 


Address. 


Moil to Papular IHieaanlci Press, 

Room Ft — 300 Kajit Onlarlo St.. Chicago. 311 
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fyyim ! site exclaimed 


<5 o then l 
told Marge how the 
Hawai ian Guitar 
had made my ambi- 
tions all come true 


m * 


T, 


HERE aren't many perfect 
momenta in li fello u a life, I ex- 
peric 1 need one laat night!! 

But first I'll have to go back a 

few months. 

l waH just ii plain discouraged. L wash-out. " 
Xu [fttent„ nij frlc nth 1 - Xu 'siri'lnl presence,' 1 
jiu wrwlhwh Lie prospects at my Job; im hard. 
Aulkl cash ssilL'd atoaiy Lit the bunk 

And iticii aid* What could ?. jilrt see in 
ine? 1 worried about rhftt a lot. N'O matter 
how much I thought ab> mi Iter the way I 
felt, about Mu rep, fhrexjimple I couldn't do 
anyth Inc about it. 

Well, jicuneEhiiiir had to be done. That 
was all there v'&s Tl> ll. Bill t eftflf.' 

One night [ tried read! tut a nsacaEloe. 
Bat l couldn't keep my mind on the story, 
In, a detached way I began k.{»Li i llluk tho 
] iJige* p^ict my th umb. 

And THEN It Happened! 

Somehow cue page hashed out rrnrti the 
rest. Just ftu "’fid"— but an IDEA., tool 
'Lcuru tile Hawaiian Guitar at Home for 
Popularity and J-dlg Pay," It raid, And it 
UFgpft ane to sand for a Bwk. 

The book Vt’a-s Free— no obliffation — 
noth! i ik to lose, anyhow. That wav three 
months ago. 

Now let me tell yoli about last n5ght. 

I had naked Marge If 1 ci.ujid calL. She 
wil-i surprised Jit the Idea "f “illni" having ft 
"date," I aupDoee, but told me to come over 

after snapper. 

Excited- I'll say I wte! But 1 hid my 
HawaLLan GuLlair alongside the laoncy^drklu 
vine that nlrrvrwt uover* their porch, JitirL vt nit 
on up the ate ps. 

Muree came out m a few minutes. We sat 
amt talked about the nmvlca, it someth lug. 
Then 1 SO did n't contain thyself ftlty longer, 

"M&rgeE" l cried, and startling her almost 
it* much as I surprised my sell, — ' ’Marge] 
I’ve got a SLirLuriso for you!"' 

1 reached clown over the mi I iifld lifted UD 
my Guitar. Even In the eeml-d ark ness | 
could .we Marge's eyes grew big. 

I played Eo her. Dreamy "Aloha"; the 
happy, breath-taking rhythm of ''Waikiki" ; 
throbbing " Carolina Mufjil 1 '; ftll the 
blue* of "Milan In’ Lour” — and two 
others. When 1 e topped. Marge didn't 
gay jl word fur a full minute. 

Then she Ort Claimed c'ldthlljr, "Jlmt 
Why didn't you ten me befnre'f 

I ^ wallowed hard. "HeeauiMS- '' I bn- 
pun. ‘"because. Marge well, 1 gllfes 
there wiun't so very much to tel) — 
"before.' 

'"I've always been cruzv about you, 
Mar-KC. But when fight did 5 have to say 
anything about St'-' No friends, nn money, 
nothing at ail to offer yn-LI lust a 'deftd- 
heud' --and it wouldn't have been fair. 

"Hut kouj,"' L rushed on — "I'm started 


why didht you tell 
me that before ? 


for the biirge^i. thing that ever Was opened 
up to me* Listen. Man-el [ r te done H at 
Home, without o teacher, by a wonderful 
new method. None uf the crowd aroUhtl 
here know' about It. Cither — yeti 

"After I'd been playing two months — I 
100k ft trip over to Bridgeton one riLght and 
played my Guitar ar the V over there for a 
group of fellows. They went Wild. Marge I 
And they Insisted 1 Come back I Hat Satur- 
day night to play at Their bftl'u'Biet. They 
paid litC tin itfHHrs for It, 

"Since then I've played ut twn dances 
(litre, too. and Johnny Farrell ihtyri I start 
lvLth his orchestra the first ut The hi mi Eh. 
Think of It' H will tueftfi rftrvbrins my awry 
simply through spare-l i cne playing, at first. 
Bui soon a* I get the few last 'rough Spots' 
brushed ft way — I'm going in for fidt lime. 
Anti you can bet your lifel dollar that JL=n 
j- going to have M'S own orchestra one of 
these days!" 

Marge was uuleE again. Then took lug at 
rnC with Level eyes, Shd said — "Jim, you' vO 
found ycujrsClf. I didn't know If ivish In 
Trn so Imppy." 


ftUiiiSSlUfily l:is v way 
have been "Jim " 
Yf>U fan be the 


rlshs ftt iaojpc, might 


yun. 


Any one uf the humfrFdff of fellows who 
have sLftuallj' had Jn^t “itch surciw with 
the Hawaiian Guitar, by learning It this rmw. 



dftis 

TREE Book j 

will open i 

your eyes j 

Send for it f^s 


popular muster of Itn^. 
thrillLiigLy beautiful ifiHlfUhient m 1 in li 
sluhi months, without ime bit of previ iis 
nuwical knowledge nr eaperlencc, you can 
begin | ikying iirfu>ri ianci right from the 
very ^tart. 

Here ut la?;t la the unlimited Opportunity 
fur making friends, making yotireelf rci;- 
rconf wlaercvet J otl choose to 450 S And what's 
more . i . here Is the chance above all 
others to vHaAv t£$ a iccci and up, for 
part-time or full-time playing. 

Whether you want ft hobby that means 
certain Popularity, or a profession that 
tnefliia hLg t.\ trft DolUhs -ltd the FACTS 
ti <nc. with the very Urst lesson or this tliuo 
t feted Cuucse you receive a full-gtee, *weet- 
loiaed, genuine- Hawaiian Guitar; nick:-.. 
Stringy, r liner, etc. And we give you Phuuo- 
graph Recnrds, by ulLT hfltlve lilt wrtllwu. 
Prof. Robert Yap. which demonstrate every 
Ifesntn iri the Course — us In all. 

The eon [ton below brings? jnstir rrtpy of 
'‘The Hawaiian Way to Popularity and 
Blu Pfty." There’S no obligation, Wc want 
you to read It, [hut's all then make your 
own decision Do ft* -lint dirt — gel th.it 
coupon Lnto the mailbox fowfe/U. 

Hawaiian Studios 52010 of 
New York Academy of Music 
100 Fifth Avenue NEW YORK 


Clip and Mail NOW ! 


A. F. BLOCH, President 
Hawaiian Studies 520% 0 of 
Hew York Aeaderny of Mudt, 

1®0 Fifth Avenue, New York City, 

Yps — wn tli n«t obligati nn I weird b > read, 4 "Tbe 1 Tawuiian 
Way to Popularity and Big Pay," Rush my copy. 


Xante. 


,4. ddretfx . 

City. > * , 


.State , 
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KMid tmit -nmf and Andrew foe fW fewaili 
ti+lPlf . Fled ™i h 
*en.T'* Unt*. IW the oj>]iHi«unltiMi Open Sr 
pcilnan. UW esiifrlHihinJ *efc 

ll bvT*. J u«T ibe irluij ]f'-u h»vr always '•mid-. 


CARTOON&coorse"^ 


TELEGRAPHY 

IMonf and WMwit .rd fiATLWAT ACCOUNT] KQ, 1 *uilU t Wrong My- iik 

■ *I«EMM- Tlrninnrlraiji Jh lru.™i UkbvE, LU[h 1 Ir 'iWl. £!idoraad Tektrsph, 

iliii ■»» , ILr J'U. hud Gprqrn iprDt oibeuik- Exu±n«ta low— 'Oppanumm to tuit 

Iu<9 pcrtioD. CiLilut liw, 6COae INtlffUrK, Jm*i B|„ VUginiw, Mi, 


WATCHMAKING m ENGRAVING 


OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our Ionb Pi jiiir.t- itnrltd m ■ mj (mill way — new tin- 

j n f over 130. 1X10 a jrr»*. Ail-jcIm-t in Wi-eon nvrr llOJUIO tha 

l.r»t yr*r. l}*y or jiJgl.t eluKi. Call u r lor 2 ftl-.fi IrOOE. 

,&»t, !W<i anew 


American School 
Dopt H-] 1 ? Dr^x?L Arc. ind S 8 th Si., Chicago 
Send me full inform at ion on the subject checked and bo w 
you will help me win sutcu&i, 

**,. Architect 

Building Contractor 

. ... Autcnn-bbile Engineer 
+ Automobile Repairman 
....Civil Engineer 

Structural Engineer 

, , ..Business Manager 
. . . .Cert. Public Accountant 
, , . . Accountant and Auditor 
....Bookkeeper 
, . . Draftsman and Designer 
....Elecmca! Engineer 

Electric Light & Power 

+ . . .General Education 
— Vocational Guidance 


Name,.. 

Address 


. .Business Law 
, . .Lawyer 


ltfvp 

lEn 


... .Mechanical Engineer 

Shop Superintendent 

. , . . Empio rrnen t Me nager 

Steam Engineer 

. . . . Foreman snip 
— Sanitary Engineer 
. . . .Surveyor (& Mapping) 
, r „ .Telephone Engineer 
. . . .Telegraph Engineer 
,, . .High School Graduate 
....wireless Radio 
Undecided 


Wt In IwKitJfllT JrfflrmatkO 

- Wit Fulj luiiiMi, in 

I f*njiM-iRlitie hepliif**- Proc- 
KiiereM tyL |{M,hia^cft r T«rr- 
' rile Lodir. JNu -otliK^Uud. 

PACE-DAVIS SCHOOL OF ADVERTISING 

Dipt. liSl 3801 MiGhi(|rt Av4, OhlU|4, W- *. A. 


Course in 
Two Years! 


You Want to Earn Big Money! 

And you will not b* Utisfied unles* you earn steady pro- 
motion. But are you prepared for the job ahead of you? 
IJO you measure up to the standard that insures success? 
Fora more responsible position a fairly good education is 
necessary. To write a sensible business let ter, to prepare 
estimates, lo figure cost and to compute interest, you 
must have a certain amount of preparation. All this you 
must be able to do before you will earn promotion* 

Many business houses hire no men whose general know- 
ledge is not equal to a high school course. Why? Because 
big business refuses lo burden itself with men who are 
barred from promotion by the lack of elementary education* 

Caa You Qualify for a Better Position 

We hflvea plan whereby you can. We can giveyou acorn- 
plete but simplified high school course in two years* giving 
you all the essentials that form the foundation of practical 
business. It wlII prepare yon to hold your own where 
competition is keen and exacting. Do not doubt your abili- 
ty, hut make up your mind to it and you will soon have 
the requirements that will bring you success and big 
money. YOU CAN DO IT, 

Let us show you how to get on the mad to Success. 
It will not cost you. a single working hour. Write today. 
If costs you nothing but a stamp, 

American School 

Dept, H-H7 lirfxrl Ave, md 5Hth St.* Chicago 


Easy to Learn this New Way 

For fun anil profit le*m to draw enttoorm 
and comLe rttrlpE. AmsuJnjily sSnipJe system 
ddvelApcd by CARL AVDERijOV, famous 
CiontrJhmnr to SATURDAY EVENING 
POST. COLUfclrs, LIKE. JUDGE, NEW 
YORK JOURNAL, NEW YORK IVOR l L> 
,'k.nd other leading publications, gives 
pLeto ItlHtructlauM In DRAWING, f'AR- 
TOONlNG, COMIC STRIP AND ILLUS- 
TRATION. These easy iessoEts mate draw- 
ling as esiy its writing. Spend cully a few 
1 hours a week practicing ,iitd you will he 
„ un uAuev nbla td draw uud draw well In u vpry Short 
send no munti tinj-fl. 45 ic«*o£]B, hundreds or ihubI ration*, 

C.apl Vnf ShC- iTHKri ItStijcian WMir nlTmd ill S 

lUBraiilwd dn™lni miine- f!S-NF> NT' 1 nlOWt-A Vftv i t r h .bi, D-in jiti'i 
[HwiAce un d^li-FFrT,-. Wb pomM^r QCAIt^NTLt BACK if el.t u 

fiiit, ytulflf we cU-i tn. tirdk r iiti-i-j A ddir^ 

THE CARL ANDERSON SCHOOL OF ART 

MADISON, WISCONSIN 

Jr ! .tX i-.ith nJih dFiLiy /e*w, (ivifi.J? . 1, 


Electrical Engineering 


rcur^fi f<ir men oT am h Li Inn 
and Limited tkfiifi. Over C 0 00 
men trained. Condc list'd 
eourfie In Theoret ken 1 
nn<] P null leal EJer- 
triea] LnFinrerimt Jn- 
eluctim? the elosriy 
re] a tea subjects at 
M *t hcmM le h and 

McCbatileal Drawing, 


SuJdi'Pis eeuwtiuct motom. ln- 
Ktal' wiring, test I'leclrieal 
machinery. Course di-alsned lo 
be cninrleted !n nnu 
wHi-or near. PnlUrt 
lor yoUr flrafwlnn ii 
tins most interest In a 
city in the *orld. 
EsL. Catalog 1 

Gtl reauest. 


Bliss Electrical School 

LSI Takoma Ave., Washington, D. C. 


Boo It 


■ r KIEJ-I book. "THE L*iW-TK.ftif»t:p MiH Winru 

!■) learn Law lft iitiiLro li-.- thr. tt)o DIuLfEdeio horiLt'-*tudf 
niOTjit. i ffijiLred by ,Hp ppofuliSAnl |«tji-I MThoriUM, inMaJsrui U» eeh.-ml 
*n.S [J. Fi. Sup-rem b t,nuet juaUrw, Cowibmoritia w*t an-! eoee Fiiechotl <■! <n- 
rLriSi'Ouh wanl. All niaTMi!i.l Ar^mtaf y furnished wltli lh* count*, kiclndln* 
eUl*oriit« "fi- v iiluuio Iilw IILtifj . ilitiiv-.rnl Irr-medcnlc-ly upcn BJirnlUncint, 
■Spht auF-Friipful DdismcyB (in:-. !.«■ juf ars-luates, Lb. IS, trtrroc emi- 
fprttd, JscoariTqtolujlifji!], lawinoatblr t«niiD. M-j tic?. Back Awrecmcnt. 

Wt>l« Tot fee* beofc todryi 

'•!' J N, Jl ItbEoSin At#. 

LNiOSi LS ChtLWCO 


blackstone institute. 


MUSIC LESSONS 

ipi 


H 

HOME 


IN 

VOUR 


y * u can ft, tal hi urlt flic this quickly 
Write today fur our FREE BOOKLET. It tclla how CO lr-arn to play 
O: a :n Li . Violin, Mandolin. Guitar, Riimo. utr. Bapniicroor ad- 
\ uneed playcrv. You pay you le-ara. Costa only a [tv Ctnta a day, 
'I'hoiisaticl'i of f,-t ting'd students. 

AMERICAN SCHOOL vf MUSIC, 51 Manhattan Blrift, CHICAGO 
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Major Rockwell 

World War Flyer 
Who Will Teach You 

Major Rpptn'fill i - a fa- 
rm hjh warjd viitr flyer, 
decorated wit ^ the 
c)i Honor uud the- War 
Crow J(c iti now devot- 
ing himself 1 1 * r«‘ap]ijnjt 
\ VJAfiOFi, anti 3 h:> nil! train 
you lor a pn.dr i qj i in f l,=s 
grfcS-t tie« industry ns 
mfly a Vermn \V r>ritL 
War Ply nr till train yon,. 
loi'I'-r Major EturkwvJTa 
gEiidrmei? your future ill, 
W iM inn b poured. 


and Until You Have an Aviation A 
Job Paying $ JOO to $400 a Month*” 

J rnnJEp this amnstniK offer, far a short time and to n limited number, in supply the crying need for 
trained men. Here ]fl yuur opportunity to get into this unerowded, fasei baling field with a definite 
certainty of your future. 

In 12 Weeks! 

Just devote abtrtil all hour a day to My Homo 
study Ooiirse. and In 12 weeks yflw Can b* mas- 
tering tha principles ef Ground Training 

No Advance Education Necessary or Experience Needed 


which art necessary before you take your 
place In arty branch of Aviation, hi ft feu stl-Oct 
rmmtits t will EJvn you practical aviation training 
und itrepajv ypq Ji.tr one uf the big pay. thrilling 
Jnim open only to men thoroughly trained In 

Aviation. 


Toil den'f need tn have a high school or college 
education to master my enurae. Von do not even 
niwL to kJi iw any tidng uIhjui alniFfthes. eeiuU-tn or 
mechanics My home course is thorough and cum- 
I>1 rlc . Everything In hm clearly explained. with 
WUiy-r[iMHlfhTSr:ir..I r , ■ •,. ■ :, m| | r| r t u n.vH . Hull 1ft 3L few 
short months you will be able to grasp every funda- 


mental principle or Aviation ground work anrl you 
will lie well Oh the n.UVd to qu*tETi‘ for any Important 
aviation Job paying MOO to sum a mouth. My 
i Lome Study Course win give you nn the knowledge 
necessary to [>l.!as the uoVEjrnmc’Pt's written P- 
ymlnatloUH for imechanles" OF foloU' licenses. 




Satisfaction or Money Back 

T run so sure that you can learn Aviation with my 
help and stop into a bip aviation job that if you 

Are hot satisfied wbell you Jluvp finished my ciuiivr 1 , 1 agree 
i o return every penny of your Tuition. Act now while my 
special offer Eu^l s. Rush (lii* coupon Lo rue fur a Copy nf my 
famtma free hook. 


Major ftnh't L. Rockwell 
Th* OjTton School 5-1 Aviation 

Desk A-l. Cnyton, Ohio, . 

DCAf MaJOFt- Plnusc scud me 1 FREE and without obligation n ropy ■ 
ot your fatuous bout oil A v 1 ut i u-il : Also your JipecL&l tuition and position ■ 
offoF. 

Name., ....... * 


MV GROUND SCHOOL 
Course Enabled Rickets 

to solo in 7 hours — at a big 
tmving. 

Dt*nr Major; Your excellent 
nd vice prevented me from 
taking ii jt Aviation the 
wrung way when 1 wanted 
to ieurn flying first. After 
i bud completed your ground 
coucne, which t tioroug h ly 

prepared me In the principles oT flight. I was able 
< ■> solo In i I Lours. I always will he glad 10 tell 
anyone that f atn a Rockwell trained man. 

Sincerely, WM. C. RICK ELS, 


FORMER PHOTOGRAPHER NOW 
MANAGER OF BIG COMPANY 

Dear Mu|or: The main thing about your 
Individual met hod of Instruction l:i rhat 
you U'lL nnly gave rue a thorough kiiowl- 
eiigc of Avlatl m, but you also showed me 
1 j i j w to capitaliae on what I learned. I 
am now GeneraJ Manager for International 
Air Purveys and making three times what 
l over earned before. I will always be a 
twister for your method of iniUftlng 

¥ Lt>V D PltuTHLRO, 


You Learn Principles of Aviation at Home 
Then Choose Any One of 40 Ground Jobs, 
—if You Want Actual Flying, My Home Study Course 

teac'Jma you the principles of flight. When you Lave completed the ground 
i,™ in Lire i will arrange for you to take your flying ifust ruction at any licensed 
airport near your home at special red MCfid rates. Or, if you want, you can 
con Lt here to Dayton and get training ut one 41 f the finest and best equipped 
airports in AtiuTiea. N r o inatU-r where yots learn to fly you ran qualify for u 
piEot‘s tirrinse and a high pay flying job in passenger lines, mail serviee, and 
other important branehem of flying. 


MAJOR ROB’T L, ROCKWELL 

THE DAYTON SCHOOL OF AVIATION 

pMltA-l DAYTON, OHIO 


Address. j 

■ 

Town. - ute. .......... Age. S 

m 
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Native Hawaiian 
expert directs you 

You pot espert Instruction di- 
re Cted by ft worid-fftfmHU* player 

jin.rl t^’ju’hor, IhfOlT. WpitPr 
KolomoHJ, Ho quickly reveal* 
tc you the TH^ftts ol this las- 

cicatluR ine-trumeut. 

Only 4 Motions 

to loam, Then you 
tin olay any music 
— [Jocular sours. 
classical, Old-Litae 
melodies* native 
Hawaiian Oirs — or 
real You'll 

never be lonesome 
niter you learn tliC 
Hawaiian Guitar, 


)>am at florae 
in spare time 

study In spare time at houie. 
ECvtn If you don't know a note 
our method H no Bln pie. Ulan 
anti Ltirsy, you 1 h:#c1il a piece your 
1 1 tat lesson ■ in halt ucl I ■ 0«r you 
cun play itl 

Fay as too pi a.y 

Wn make It easw 
tor rou. f^t&rt with 
seiulIE n rst payment 
-■tliftrt pay while 
learning . t 0Kt3 otil y 
Ifw rents per leawrm. 
You only cay the 
cost of Instruction 
—we turn lap every- 
thing- 


Co mpletft 
C auric 

5^ lessons. Not hi tie 
omitted Fixtures 
explain every move. 
You are sure to 
learn — what wo can 
do for ottlfirs we 
ran do for you. 
Over 50.000 aur- 
cessliil students- 





iroJi ef A i u JVrJt 
Hoe-B Study Council 


GIVEN "ST* 

— ttilA (PPiiiin^ Mtii prain fotn^iii CoW and com- 
plete playing out lit — this beautiful swwHflDed 

HAWAIIAN GUITAR 

Reliable retailers aak $3S to $20 for a similar 
instrument ami outfit without the lyift Fab- 
rikoid Cftftfti which alone is worth $3^50 


Instrument and $|G _$-SA 
ogtllt valued at to 

BanJo. Violin. Ttpln, TCiiPt 
Guitar, Ukulele, Banjo 
Ukulele — wcll-kno wu instructors, 

FIRST HAWAIIAN 

CONSERVATORY of MUSIC, Inc. 

9th Fleer, Weoiworih tints. 

Dcpl.C*^ Nfiw w~rt 

apjirc^c.i «* m C«tm*pmu& 
rhr Lem* 4} £fc*iCdi 

1 Meatier KitioCipl 


fiend This Cftupdn For Liberal CCfer! 


FIRST HAWAIIAN CONSERVATORY OF MUSIC. Inc. 

*th Fktar. Wcolworthi Bldg., Dypt, MS, Hew York, N.Y. 

Please mall full Information about your SE-Jessor! Hawaiian 
Guitar Coum. 1 aui nut obliged to enroll unless I want to. 


TfainO. 


Addrcfia- — 

City — .'(ate 


BEDFORD 



Trade 

School 


Auto Mechanic 
Auation M(diank 
Starting, Lighritig. Ignition 
Electric Welding, Airplane Welding 
Oty-Acrtyltnt Welding 
Wheel Alignment, Brake Testing 
Machine Shop. Battery Repair 
Electrical Covrai. Radio Mechanic 
Mechanical, Architectural Drawing 
Airplane Drafting 
Blue Print Reading 
Building Estimating 
Sign Painting. Show Card Writing 
Window Dressing 
Commercial Act. Fine Art 
IF rife far Catalog 
Brooklyn Engineering Institute 
{Op*r.(td by Bedford Y, M- C A.) 
1125 Bedford Avenue, Brooklyn 
Mew Yatk City 




You can learn by our madem anrt original system 
cit iasiniditm e^ery p*rt at the Watch Repairing 
Trjd a- . 1 " home ;..v pood or bctlel than at a shop. 
You can, earn money while Icanrius and secure n. 
well paving position or start in budnw after coit'i- 
plelinjc oul course oi LIlS-It K’i£u1, fiooil watch 
rEusittrs are always in demaivS nodi eatti Er>.m 
£rG so f?5 per wrrk, For pn rUcularJi apply to the 
Win eons In School of Watch Repairing 

(jyiinn tt„ MILWAUKEE, Wig. 

Week h Earned for 
taonists Tod a y 

DO YOU LIKE TO DRAW? 

Billy Hob's Factious Carloon Book Will Teacfo You 

Develop your Latent, learn this Interesting ft lid 
roiltHblt: profession. Billy Hon, the eetefir&tftil 
’arteon Isl , bra dev Ised aalm pla. up-to-dateoaam 
In Curt non itik ccutiSitf ing of 3 £l lessons with over 


$100 to $500 !.*! 


Iirlctnuj • ! <*•» !• .>.«■!. ac-l- 
Ihnr. . frviL jh ■ i i d |i"j iii frif fil 

SHtlafuenkwi pete i . 


Jr-.-l ft‘ 

1.00, 


. ...nlly k »■ h Ml 


fey Publiohlng Co.,jlH.p WMt 1 4th St., Lo» Antrit), Cfll, 


Big Money for You as an 
Automobile Mechanic 

These four practical backs, written by five well known teach- 
ers Of automobile practice, will tpurh you right in your own 
home during your leisure time just what you need to know 
about automobile troubles and repair. They will teach you 
automobile Construction, maintenance Cindl repair ag 
practiced by okpoc ta nnd will help you to earn an mpert’s pay. 







McGRAW-HILL BOOK CO,. 370 Seventh A **.. New Y*rh 


^:id in* kit 14 Jujrt 1 Im ri imir-Rj ion l'«n >>» Pr-ivUn*( A>ih)»wlwlf Lfhrjnr. 
nitiji^nrhyry. ] wilt M<nd Foil tL.tiU iri I.CJ dnyi S-nd iJ iXt irnr.eliW cintiMh* J^ifll 
prioo mC SlJ.lCi Li r-iJd, IJ col wdctMl, I will return Uh bwki ol y^L.r eiptiiM-. 


A ifdhrii , . , . , 
Wf <t"4 
jy.j Ci'Un 


practical AutomobFIft Library: Four Books— SI.5 0 in 10 
days and $2 monthly for 6 months— only S13.S0 In all| 

HUodrcdB of qucHtlsJn-anH wrarldg dta*raras— tilUVflreda of clearly'- 
m iirketl lllliatrat long— make Elie booka plain and readily Und^rsfaprJ- 
able. All the Bsplanatlona and dOarrlpMona are clrar, .HJmjjlf:, direct. 
I'lvory chapter l.s pa-eked with definite, stei>by^;t*p. bow-to-do-lt 
Information. Here is your opportunity to enter ft bjji-pay Melc). 

FHEC £ * 5 li < rh?c”pp« 


1 

INATiON COUPON: 
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H OTELS, Restaurants, Clubs, Apartments, Insti^ 
tut io ns, Schools, Colleges, Hospitals, etc., 

V everywhere need trained men. Over 70,000 high- 
class positions paying from $2,500 to $10,000 a year 
are open each year in the hotels of the United 
States. Nearly one and three-quarter billions of 
dollars 9 worth of new hotels, clubs, restaurants and 
institutions being built this year will need 
.MOMiMaD over 200,000 trained men and women, 

g m 1 / WILL TRAIN YOU IN YOUR 

B U * : ’Jit SPARE TIME 

Thtnugh my home study course on hnfcel work you will learn all tEiut the lead Eng 
experts know about the business — men earning from $5,000 to $50,000 a yen r — 
and at any time there arc over 1,000 hotel positions open in this industry. 1 put 
my students in touch with positions. All over the United States they are eagerly 
sought by the biggest and best hotels. Hotels 
start you at salaries up to $3,500 it year with 
your living usually included* If you want a 

steady, permanent position, with quick ad- 1 I 

yancement, fascinating work, big pay, fine * t [UH |{iIG V SJld 11 QJ lIXl! tl'jlM * 

living, with meals and luxurious apart- \ * 

tnent usually furnished FREE — i Lc „, s HttM Tr „i„ lnt scbwis. I 

you can find it in hotel work. [ oa-$i*, Washington. d. c, . 

I Si-nd mi- w^thouE otatfitatLon the FUFF BOOK. f 
"Voilf Bid OppomjflltT r ’ r with lh‘fsiL|? aNint I 

I KeflisTf GtJ-CHI In th$ U»i( National r 

Tncnt Bureau. 

I N.mt | 

I 

i Arid rts* . , , , , ,, , . I 

J i 

NO PREVIOUS "T ' star* 

EXPERIENCE NECESSARY 

We train you by mail in your spare time at home with the Lewis Simplified Study Plan and put 
you in touch with big opportunities. All of your training under the personal supervision of 
Clifford Lewis, former!". S r Government Hotel arid Restaurant Expert, now Managing Con- 
sultant for over 300 hotels throughout the United States. 

Through Lewis Training, Leroy L, Saunders became Assistant Manager of an §8.000,000 
Athletic Club. Frank Sc h rath, through the I*ewia Course, Iweame Steward of a large Restau- 
rant., at double his previous salary! CL W, Ryder was appointed Purchasing Agent of a chain 
of hotels a few weeks after he received hi.s diploma from the Lewis Schools, 


FREE BOOK GIVES FULL DETAILS 


No matter what your present occupation is — there are opportunities for you in this big paying 
hotel industry. Many students have obtained splendid hotel positions paying as high as £2,500 
tv year, even Iwfftfr.* they had finished the wur***, My Free Rook — " Your Bis Opportunity’ ' — tliown how you cun do 
in well and explains how yon are registered in our National Employment Bureau. 

Mali t h Et coupon. at once for your free copy of "Your Big Opportunity. 1 ' showing how we ran train you for one of then ; 
splendid positions and explaining our Money-Baek agreement.. Send for it today — -\'0\V — before you forgi-r. 

LEWIS HOTEL TRAINING SCHOOLS 


ROOM 04-310 CLIFFORD LEWIS, Fre$. WASHINGTON, D. C. 

MEMBER NATIONAL HOME STUDY COUNCIL 


The Original and Only School of Its Kind in the World 
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f'Save'" 

1205? 

with this 

OFF FR^ 

Send no 

mOHMid 


Get Strong 

h WIT M C7 

These Improved 
, J Muscle Builders 

Mm for ^59? 

Why puy an tstrivnlfant price !«■ 
BU-ensttk— hcre'e fin ofHKtf lunlty Li> set 
alL the equipment you retitUN) slons 
»Utl «<p excellent cfrtirsii, 1 of UMiructhw-i 
fnr only tfi.tHJ. R™3 J.*l’ your ambition 
a ekI dcvelup muwlw O t ft Blt|HMMilftn r 
ti f t ntro Eif l 1 lid Rnmic y m lit fr i pnclg. 11 e 
itlO'W you iioif to rosily muster feats 
which, nnw a«tn him cult— Or IF you 
jost wa.nt phy^tCiiJ culture for your 
hcftlth'ft F3ukc, thiri equipment is Rim 
vhiit you need. With thin Bpeel&t after 
you gave at least $30-00. Wr furnish ft 
lou rubtu cbest mlmnder which is mb 
jliatablr to (five resistance iljj tu 3fKl 
tbs. it ie imule Eif new live extra 
strength. RpriEL^y ruMier &» an to sasure 
lorn? wear and Drive the rebalance you 
DOCtl for mil muaele dcVelumnLilit. Yuli 
ftlfto etr a lw.iT of patented hand ErltH 
for developing powerful grip ftrul 
rorcarotH. 

Wf include wilt exercising jjarts 
which permits you to develop your buck, 

Mftni ir.lL Ipi-p— u. **ml rpiwl* THK "Wlt)T. Vot im'* 
iDlltluinrn, nmJi uu! Hlh-lnlM, (mf. krpl r)lOm | liFLf 
■Lf 0 lit. I. hull Lr^i Ur V-diiji ytrar L* * jii u.^-1-b wjEJj Lli$ 
I, "Ft >irnl» Wlmh P* luriunli. Till* HI I *| vp ,-HU 
■ p«d ft nd ^ i ■ i i ir.in re — =h ui p li ie ipi-.'t bit ■ i » p y-.i-.i 

rot. In ftiditwii ■« ijiflod* it ip**' laity wriitou 

ttntirw "DinN r.>rii»ir.i pirnir*) «.nd itlgFFMi* fthore- 
MIE TU ■ lull Ifl ni| y p«.rE. of VUVir body Vj 

I Ii»e Tig "viLI .jiurvlv ipi i.i n with ifiw * iBreise* 

ill'll ■L*<hl i t™ KSviEEuiE iiiJVd.il 1 11411 Trimi lh*Hr i , 
A-L jiw# >*I.i'-.- Vi.'ii in. I fcl 111 *11 L t In iptr ini ciKl*. 
Ii mlftbL b* waUiJrawu. *i n.n!i leu? 


f£: l . 1 ■ , vv 

TfltSf 


&0U4». 

SEW HO MONEY 

AH nfEha livni» pfctVKd w till* ^nn g» 

I Iji lilft tii|( Ilir.-i 4 infill-'. |||| Ljffpr, 

Bei u fi.iur nftism i=m 9 iiiliMi, in i E ih Ybii.iptin 
EkLuw mid I lint. |L 111 In, W* mill i-mE itii.h 
tcii Lintik' eh*»t davbUipvE , ttm u-fc-IJ iLhrii t, 
Dl.r lit fiShd i-'IISA. Ir-Hil irfajk h.m.1 ik* 
Nianwt by taIutii Juail. 
on I? la.KJ, ulu» Ibt- tmw 
’ ill y 


by TAiiirn Eniik Ky.y lint iKminuLtL 
only I 'j.IXJ, j ■ I J s- L?rf rmw e+Jl 1 p ptitLhijr uB 

nrrivol . -ilf you Inin ui tecta rlit-rk -ir 


&~ a 


moi.iy ctderin tdvuiec. v: j.ilv (u*:aKft.) 

GUARANTEE 

AU CmsE«ler urodueta urc 
SuftninEtnl to Rive ttvffre afltts- 
fiction or money bach. 


I T. \ 

1 Crutader App*r«tU> Co.„ 

Dept. 1Q1. 44 PfltKcr Atc„ MnpliwvOd, N, J. 

1 nrr-ept your Offer, Bend me every thins desrrlbeil In your I 
advertlnemEot by retiifn mal) 1 wilt buy [wislnjuti i-'i.fK) [ilu^ j 
pt*stiufr '>ii urdvuL Ie in, understood If II LOU not entirely Sttls- I 
ftfd nftrr exumlDutlou 1 can return the goods and you will re- , 
fund my money. 

Note;— N a C,f),D. Or4«ri tv Foreign CsuntilH or Canudi | 
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Nimi,, 

Street. 

City ........ . 
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\ 
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.■ !S ip imli-ni fir nii^rTfinru a«afPii«rF. FiDvIeeiliur 

Peyi 0'( M dubv. 1'i-mi-letf in#t#DEdJnii 

/Ivjok All' |i*biplj, tVitci™. Hiw f;l fiTll! 

t f-'ici nil. .vHfiw l'.n>|. . A r " •■■I* i'- nil ird Will I / 
flflfhM, ric^My nijuip lpir»-rp. rJiPil||i)r,7WEr* vf/, 
f™,- TViui", flliii vi I f Ji AlchehetH- BiJ I’la-fA 
Klwk Nwir-4 l<i iiril. tfH-thuT- JM 

K'-tiadReft.iteit ! ' -irlii l Imorl :'ii-L.-ihi.'W I. uni 
} i tns, Sent iroalpDid S3.tH5. |i.Vf).E) 

tk i..a Ha Co,, ST Rim SJ. t Dipl. :0. NT. C-f r V 


mtATELV 


IPM6NTTO STAftT 


Make Much Money 

Making and Selling Your Own Good*. For- 
mulas hv expert?. Manufacturing Processes* 
Tradc-Hti nr*t s. All Kinds. All Linos. Send 
for interesting catalog, special circulars, free* 

B. THAXLY CO*, WASHINGTON, D. C* 


in Los Angeles 

ERVVt HERE in Culifi’irnifi auto tiurti sird waiittdl. 
Ju-bn njM’nfwr traiut'd nipfhairica, rlentriifia na, ball fry 

espi-rtSr bift-chilie Bh<ipan,'Jt, tiru moll. F,hnp farcing, 

gafELgr lujinagEirfl. All earn btR pity j SK) lu |I2fi ’ivrrk. 

V ill i' i- li : i‘b lui lu bij'iii'-s tartly siiitl quickly in msr big 

tr:iiniiit fili"pH. No previtma udoe^fiftTy. Any 

luuib i >1 any a g.t‘, eun Ivurti. i’lmle und equip nn'iit Elf HE. 
flV nt'lp you I’.eleI wnrk to wii rtMUh and txmrd widl" 
k'ltrnjn^. Ouly rxprfipe :h low tuittnii Write for 1H(1. 

V REE, r I . I . U8T H A YE T> a l I f l c A T A LOG . Exjjbi ms 
everything. 

L Al : TO MOTIVE SCHOOL 


ELpind ■* ,*ur BBin* i ftif iMim fur tub IsitiHnniftllBB r»*»rd Inti tfrft ArluttHi bp 4 

A Irpltii* htfthHU. find Hi ibttft Ik* roil*; |r*il nt* vHn pud 

hf* w, ,n,irt |H il Iimm, during, ftp arm tim, b niillf,. Our pm kuuh 
'-CippifiLiinKI** In (lit AlrpUm Ipdaftlrr'"' >l«« hpI Ittp l| r** tlHH. 


AMERICAN SCHOOL Of AVIATION 


3tgi IVIkhigun Arh Dtpt. 1351 CHICAGO 



Astronomical and Terrestrial 

TELESCOPE 

Magnifies 30 Times 

own ft Benin nr- Antrmftftm'a 

T'pJeHoupe ■ thongaiida ctf 

miliM Pi'iiv Mpikt run . mems, 
planci-* yuuj ncil di w 

rwiri.tHin X[,,nEi r'rpltr 
1*1171 f>ll[»w] 

(. THBfll C lll+ril'd 

An Htiwh. ilrmn 
thrill!! 


ii:.c At Aenarry . $n inn . 

b&1hlr.( hr&utM*. Grail 

fur iti[m .mi I voyijtf-b 

.IJ.nlr | ihpi iPlAPrdwu nip^t ’.rn 

ill.i«y*tnrini O.-r. liiif mtuLi': 
"Xlaagi mui4 Ki^Hiipij. 


I A r n It A i da 

JTh - 7 El Ilp.L it t|l6 Dublin 


3 


8« 

Landscapes, 
Games, Ocean 
Sttilftg, Enlarged 
30 T1 nws 1 

1 ikVmirttr 2 JnchEW. KpcCLftl 
friction ndlu.it uie nt fur Fo- 
cu-kIue. Adjustable bmcnet 
Lind clump cah be fastened 
tubliair. branch, etc. 

KIwsA tnftteriaJfl. VTill ItBt 

lifetime. 

S Days' Free Trial 

KihL Or.l> SL.IKJ now. Ply iKiburn 
'tl.ae l4i™ SHMUlftrl w!ll>.-| niMlIuq 
flHL¥7-M. S(e*p If Hot ijn- 

tltflulrd . Mtnlrti BfJpk4pt [Hid cioaicj 
will U r*(gnilrd, 

H. ft* SPECIALTY CO. 

Dint. A-30S 

2iO t. 3rd 11. ClnuiiiBBli, Ohlft 
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They Snickered When 
I Got Up To Speak” 

—Hut from the First Word [ I Held Them Spellbound 


T HE banquet hall was crowded, 
Suddenly ] heard the chairman 'a 
■vnice pay — "We will new have a few 
word* from Mr. fiyruii Muuti.” It 
came like a fla-yh of lightning! He wu 
un expected!] y calling on m-~ for :i speech! 

As I started to pel up, 1 heard a. Litter 
run aruuud tb e 
table. 

" Watch him make 
n fool of himwlf, " I 
overheard someone 
whisper, "lie n so 
bashful he's afraid of 
Ins own voice." 

I knew they were 
expecting me t u 
make myself r id i cu- 
lou 9 „ but I only 
grinned inside, 

T stmod squarely 
1. 'ii my two Etfll and 
eiarted in! 

,J But When I Com- 
menced to Speak’* 

Almost from the 
Enst- word, the snides 
of doubt arid derision faded from their 
faces. They were incredulous — amazed I 
Inptantly the altuwphere became bo 
tense that you could have hpsrd n pin 
drop! \'u snickers nor sneers nv w/ 
My voice, clear aa a bell — strong, force- 
ful t unfaltering — rftrig out through the 
banquet hall as I hammered homo each 
point of my message with toiling strokes,! 
1 let my eelf go- soaring to a smashing 
finale that almost brought tlaem tu their 
feet! 

When I finished there was CUT instant 
of dead silence! And then it came — a 
deafening wave of applause rolling up 
from one hundred pairs of hands — spon- 
taneous, excited, thrilling! 


Was One* a "Human Clam 1 ' 

After it wa* all over, Jack Tlartray 
fell into step tieside me as I left the 
hall "Gee, that was a great speech I " 
he said enthusiastically, "You cer- 
tainly rained yourself about 100% in 
t Its eyes o f ever y 
person in that pEaco 
tonight. , . , A n d 
yet they used to call 
you 'a human clam' 
— and the quietest 
man in the office! " 

It 1 TM trite too. All 
my life I had liven 
handicapped with a 
kTi y . timid tind retiring 
nature, With only a 
limited education 1 
never could express toy 
Idea* In a coherent, 
forceful way. Ah jl re- 
result 1 sow dozeits of 

men with iiTKs aid I lly 
pass me by simply be- 
cause) they were iiwd 
tul hers a n fl knew h r>w to 
create the right Impres- 
sion. It was maddening. 

A Lucky Accident 

At l-ist T accidents Ely ran across a tittle 
book entitled ffmr it) H'ori UuiMtoj H'Ufl 
If'turda. between Us envoi* I discovered ft-r- 
tu i ei facts arid sec rep. I had never dreamed 
of DlfllCUlUCti were .iwcpt away ao I Found 
a simple way to overcome timidity, stage- 
(rijflit and self-confioiouKneftf — and how to 
win advancement, pi 1 polarity and success. 

Today 3 hold the fieri of position that £ 
had Always envied. My salary has been in- 
creased r 1 am in it 'only Ln constant demand 
as a speaker Ln nubile hut 1 am naked tr« 
rin -re Mielal atlaLhr! than 1 nave time to at- 
tend. To sum ll Ml up. I am meeting 
worth-while people. earning mure than 1 
ever dared expect and enjoying lire to the 
fullest pi snibFed eg reef And furthermore. th« 

yh/tr pnir/’f tif r'rttcfKffJTp tpteeh tlL-iS bCetl 
f lie big secret of UJ y success! 


What 20 Minute* a Day 
Will Show You 

HoW to talk before your club or hulge, 
Fl-.iw toadrfPBB bOi-rd cneet Lngn . 

How to propose and respond to toasts. 
How to maifi a potto Leal &peeclL, 

How to tell entenaiolrig stories, 

Mow to make after-dinner speech®. 
Hew l:o converse Interestingly 
HuW' to write letters. 

How to sell mnreitoodk. 

How to train your JuciuOry. 

FI-,'W IccnlnrKEyDLir vtHjJi [Hilary . 

HOW to overcome stage frlwlu. 

Hiiw tn develop lid r-COBlldence, 

How to acquire a winning jK-rHonatity. 
HOW to be the uiaatHi” of any sit uation. 


The experience r&f ByrOn JIunn ri typical - 
Ni.'t only men who have made in 11 liu Us, but 
t-howiandsi nr othere have round success alter 
learning the secrets of powerful, effective 
speech, Being able to say the rig lit itting 
in the right rr.ijy at the right time has per- 
haps been responsible for more brilliant suc- 
res* than any other one thing under the sued! 

Get Ttiii Amazing Book FREE! 

Right now. we niter to send you absolutely 
free, a Copy id How Iv lt’orfc irflniim H'iffl 
Wvttlz. This fern ark.'Lb Lc little book will 
almw you bow to develop the priceless "bid- 
den knack" 1 of effective speech that has 
brought success, ypclal piwitLim. power and 
wealth tu so many. It will open your eyes 
to a Bo* rail i sat ion ".r what life bolds In 
more. s*e for yourself! There l* no obliga- 
tlon. You can ohla-in your copy tree by just 
sending ibe coupon. 

NORTH AMERICAN INSTITUTE 
Dept. I 3 S 2 

"i 1 0 1 Michifan AvCi, Chicago, III. 




M'i’n " Conditions point to sn unusual 
~^r demand for trAiiiud traffic man, by 
transportation ram pa meg and industrial 
OETgtttiiE&tSOlia, Man with scientific traffic 
training effect big Havings lor their firms— 
command big saEaries* 

Three Detroit Firms Pay Their Traffic 
Managers. Over $20,10(00 a Year 
Prepare at home in your spar« time* wider 
ru perviaiunol traffic experts. I^ow cost; easy 

r 1 1 r* Kpi. u> r urririlrl n< *■*.+■ teL'iT, C nfi flfl fl fint*- mif 


l would not take $50,000 lor m 


terms, I would not take $50,000 lor my 
know Ledge of traffi C ms [L agemen t, " writes H , Ol 
3B+ Stiffier, Traffic Manager, Marion Sream Shovel 
Co*, Marion, Ohio. Sec d now for 6 1-page book— 

LaSalle Extaittion U ni versify. Dept* W4«T 


Wy and You KEEP These 

y BIG MONEY- MAKING 

Q ft| ft Vos, money — big money, ran be madra 
K II |\ 3 with the help of good books — the right 
' 'w kind of books, books which loach you 
how to do things better and to make money doing it. These 
5 big books on 

Auto 

Engineering 


Chicago 


intensive, practi cat— technical courses, EngLuml ng 
degree in 2 years. Diploma In r year. ASso Special 
Short Courses Iti Practical Electricity — Pewtr Plant 
Operation -- A p mot tire Wlnriiiiij — RadJn— Elect lie 
ReCriaerntlrm — Aviation Electricity — Electric Weld- 

in*. IJO-W TUITION HATES. FicnHy -ni r^rfltnlxwk DSirTfiE E eCph- 
t|™ L*lKmtntU*. Cm nfiipti-y USaE MTV ir,' flit [liJlillH. Wp Ix-lp 
tonin p*jH:LiiiH ditfiai rrtlniiLi. 3H4h ym. W-rll* tor (ttd°(, 

FINLAY f HE-IPIEERINC COLLEGE IOC1-A l«liHII An, 1 


Model 


arc the greatest money makers that any man interested in 
automobile construct iciti .inti repairs ever Cwned, lirimmi of 
fascinating fstet*. designed to help anyone understand every de* 
tart of modern automobile confttmelioii. They become Ljl-l- ii til' 
ivbto to you whether you own a_ garage, work for someone else, 
or irre only interested in knowing how to kr-ep your own car 
100% efficient. These 5 big automobile books are published 
by the American Technical Society with over a million. dollars 
of resource*. enabling us to grt the co-operation of tin* largest 
automobile mnnuftteturing concerns who have supplied data, 
•jluiela* •jjti fdflcAUoiu and the results uf Ikelr own t^rvLc^ exp.-i'i- 
cnce. They are unquestionably the greatest automobile books 
we hnve ever published, 


Here's the Tied Are Cbm- A J,\ JUdJU 
^ -_ V: -l— hut Pursuit JShip, the sen- 
Wfr sat tonal model itltplauC every one's talking 

about! Flits wonderfully. i^ianeofect Taken 
~Hr~7 J off ground. tVtng spread W, 7 M carved pro- 
pel Let. Guaranteed to fly. Given Ires with u 
yearly subscript Ion to !N pen Rond for I Soya Mumukhic at &l .00. TZig 
poet magazine for boys published, A great offer. Hcth 1 dollar today 
for butb toAfulloe and plftUFi. to PILOT NfLSoN, Open Road 
for Boys lYlagailne, 130 Ntwburv Siraet. Bniton, Mmi, 


Tbesc books, lire Kent to you without any obligation 
el utiy kind. You may keep tbciu fur lull 1(1 clays, 
v Look theca over, find out any facia you want to 
X know, prove to your own satisfaction Ilow 
valuable they am be. tVo ask 52 merely 
NV as a deposit and you don't nave to send 
NX. tliLs with the order — merely deposit 
It with the postman on delivery 
run! If In 10 Clays you are not 
. convinced tliat. tb«e ft bl« 
7X. bonks will be a real H elp to 
you lu making more 
NX nvonH-HCDri them back 


PAGES ^ 

Flexible B+ntJInfl. 

2400 Chart! ind 
. llluttfatlenB 

SX Cental** all tha v ' y ' 

\\ nnwiit auHmAtlvr 

>. -,. v dovtld pmffltt 
NX tharllABdfuHy**" >S 

erun sX plained 

. V\ Cnqln* Prlnelpl** 

NO ^XX Four WhMl 
MONEY X Ballon Tka* 

111 U ” TL; _ . XX Tra I« ml«l«n 

NOW XX Straight Lino 

fi5dftb^r*w w*iliiei ^SX ui„ k . 

iIhi B. Iitc tiKiki u to <ivo u» jfour Shop IMnwl 

rani* ftjid EclJrrM J □■«! 1 ,Sj“ roup-in . X\ Th.ll Krn 

kbd. wt will *Na 'I™ b»Hii« i"Ym<-:|i«-i>'iT- 0» k *,.1 


LEARN WATCHMAKING 


and become i ndtp'nd ml . W« help >•« ti secure a 
Easy to learo. -Send lor FREE CATALf> 

*T. L4VII WSTCHriAiONg BCHQOL Omti. t. 


»T. %.W&. HP, 


Fiiiut fwr LaugN Kredurlnit Frornfm rr 23 Trtcl Dnv, 

I ns* with ] n ifTcictioru. Cark«l«aot GFiill Talk KiJppht* Ft**, 

llALD.i ART SERVICE, Dept. 1. Oahkoah. Wia, 


V Ar* Ym tommy* btllfdt 

IV Itn OlOOnif? C ’ l- t * t i 

di«tjr fj^ll* RnJ bo* I . . _ 

NERVE CXHAUST^PH. pi-ug., ftonir, (|-nn! mfiHrimt* mnnri L-j-p -w-Yn c . 

*YEl, W4 1 J.J-Ef Tl }i*i* Lu J-rcHin V'dEU-3 ■ E/^ . j I - 1 r.r I ■ anil j^,ET L'^iliLULtIiC^ . 

Suttd l%c ler Ihl* iMgtlr* h*. 

RICHAHEO BLA CKftTOIIE, M-4T1 FLAT I ROW BUILDING , N, V. 


lmiJ l£i>i4tliii :., 


Anieficaii Techitic*! Ssclrty. Dept. A-IH, 
llrexvl Are. at SStll St., Chkafle. 

¥n nu»r ^nd ine tlir H bifi rrnn.Ty-.™lfi ri# hook* 'in. BiiEvmDfailr rn?lTi«riri{ 
Trilhehn irnd'T?l*r,4i n i 4h4t 1 »ill dcr>»\l< WjlR On: |*i *4C ni4U id i'll . Wblc)i 

I?"pcnii i« to 1™ EmniwJ i »t.,| j- riT:jni''tI to P': e i r I ntiurn Lhc hook* withia m J-u -. 
tf 1 Sdcidu te ki'i’n i --rpi. I -»iU *-r<d. you iJ ui 3tk day« «ad tkifji «U n- rrnindi uiitl] 

til* *ERvJal ]lfw jirlnr :if r 1 1 r JL!4 V4I la U--I I'l 

>'uW: 1 1 jr-y u nfr t'ltrl jslrj SJ -OiJ vl^wk l.frd 


f TlloUSASOS of boyn are marLe happy 
T with Ihits Wonderful Zip-Zip shooter, 
Mc'Jehti&cftlly anti pmCThsatljr made. ST you like 
htmtlng and outdoor aporta, get a Zl P-Zl pahotitar 
With plenty of pep and foroc, 

IF rmit 1 tfnatyf K»prn-n.: n^i( to li K-Y* J. 

<**!>■*■ rr'JHi II* ihaoirf /r/,AJ 

:j V‘ or tlirf* f nt tl.flOs Send itainpB. 
nt>ln «r i«d*tr 

AtitDrailic Hubbtr Ct,, Cdhiilbil, S, C 


.kdiiytu 


« BECOME A LIGHTNING 

TRICK CARTOONIST 
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Half a Million People 

have learned music this easy way 



Y ES, lialf a million delighted men and women 
all over the world have learned music this quick, 
easy way. 

Halt a million — 500,000 — what a gigantic orches- 
tra they would make! Some arc playing on the 
stage, others in orchestras, and many thousands 
are daily enjoying the pleasure am! popularity of 
being able to play some instrument. 

Surety this is convincing proof of the success 
of the neiv, modern method jaerfected by the U, S. 
School of Music! Anti what these people have 
done, YOU, too, can do! 

Many of this half-million didn't know one note 
from another — others had never touched an in- 
strument — yet in half the usual time they learned 
to play their favorite instrument. Best of all, they 
found learning music amazingly easy. No monot- 
onous hours of exercises — no tedious scales — no ex- 
pen sine teachers. This simplified method made 
learning music as easy as A-B-C! 

It L like a fascinating game. From the very start 
you arc playing real tunes, perfectly, by note. You 
simply can’t go wrong, for every step, from be- 
ginning to end, is right 
before >'ou r eyes in print 
and picture, h irst you are 
told how to do a thing, 
then a picture shows you 
how, then you do it your- 
self and hear it. And al- 
most before you know it, 
you are playing your fa- 
vorite pieces — jazz, bal- 
lads, classics. No private 
teacher could make it 
clearer. Little theory — 
plenty of accomplishment. 
That's why students of 


the IT. 5 . School of Music get ahead twice as fast — 
three turns as fast as those who study old-fashioned, 
plodding methods. 

You don't need any special "talent." Many of the 
ha If ^rnii lion who have already become accomplished 
ptnyem never dreamed they po^itfed mu-deal ability. They 
O-nly wanted to play Sunil- i fist lu Ilium, — just like you — and 
they in 1 1 ad they could quickly learn how tliis easy may. 
Jim a little of your spare Lime cads day is needed — -and you 
t'ojny every min uLn of it. The cose, is sumrisinely low— 

averaging only a few cents A day — and the price s-i the Kimo 

for whatever i rislriu&rnt ynnj choose. And remember, you 
are studying right in your own home — witlioul paying 1% 
fees to private teachers 

Don't nil.'* any more good timc?J Lcam now to play your 
favorite instrument arid SUrprirH' all jour friends. Change 
from a wallflower to the center of attraction. _ Music is tlie 
best lliliiK to ofier at a pgr ty — musicians are invited every- 
wluTf. Klijny the- popularity you iL-ave been missing. Get 
your share of the rnusidi&u'sg pleasure and profit [ £?tart now! 

Free Booklet and Demonstration Lesson 

If vnn are En earnest about wanting; to join the crowd nf 
entertainers and he n ‘ J bag hit" at any party — if you really 
i to want to play your favorite ingtrumful, to become a jwt- 
former Whose senievs Will lnr in demand — fill! out and mail 
i lie convenient ctiuimn asking, for our Frt.c Bookk-L and Free 
Demonstration Lesson. This booklet will atw tell you ad 
□bout the amazing now A Mont at ic Firmer Control. These 
explain cnir wonderful methnrl (Lilly and show you How easily 
and quickly you can learn to play at little expense, In- 
Ftm moots are supplied when needed — raFili or credit, U + S. 
ScljtNjf of Music, 71 Brunswick Bldg., New York City, 

U, -S, .School of M li tic h 
Jl ilruniwlck Bldg.. -Mew Vort 

Please send me yoijr rcee liynifc, " Music 1«Mionft in Your Own 
Home." with Introduction by iJr I’TrmK (YJinf, tree I Jen lonKtrjw 
turn I.e^Hon, eitwl purtleuliini of your easy payment pLsitt. I urn lu- 
EereaUxl in the fullrm-Sufi dOMr*tt* — 

H*vp you 

instrument?,,.,,, 

jitttElC 

(Please Write Plainly i 

Address.. 

City 


What 

Instrument 

for You 7 

Piano 

Piccolo 

Of linn 

liuwullun 

Violin 

Steel 

( : t :i j i net Guitar 

Flule 

l)m m j. iin(l 

Harp 

Traps 

(Jnroet 

Mandolin 

1 Cello 

Klein Sinking 

Guitar 

Trt>m bcni e 

Ukulele 

Piano 

SuKiphunc Accordion 

Banjo 

(I* E cc 1 1 u pi . j- 

String or Tenorji 

Voliyoi, 

<1 Speech Culture 

Antom utic FlnUcr Control 

1 [ul lull 

it Germ u n At- 

cord Eon 
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“What’s Andy Blair 
Doing Now?” 


Bflf— ■"Haven’t you beard? He's the new 4 ale*- manager 
for He« A Sehoble. They say be makes $7500 a year*" 
Tom — “He certainly ha* come uji last* He wasn't 
getting over $50 a Week the last time I law him. 
flow'd he do it?" 

Uiff— "Took up a course with the I. C. S. and studied 
at night* Thai'* why the old crowd hasn’t seen SO 
much of him lately* 1 wish I’d had the sense to do it 
too. I'd ho making more money right now if 1 had." 


tv'll? finn't you study and ret icndy for r'Tcroatlr.n tfmT WuTl 
lu-tp you if you will only nuke the start. .U:-l that la enfijr, 

Chww the n-flili. #*■> 3lt>‘ htst In (hn coupon beluw i then ro*rl£ 
and mail It 10 i!n> inL-rnatUnia) Cm rr-Rji.u, ai n« Spools Unlay* 
Thl* .hx'an't ohlSKfitf you bn flu- Itjatl. t.m it will hiiiv.; you Infor- 
ui.it ion Ihnt will tu'lu to Mart you in a suci'i-s^Tul career. This id 
your oii^uriilJiUy. Lun't lut it tlip by. 

Mail f Ae Coupon /or Free Booktut 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Bax 5 C$ 3 -F, gtranlun, Ferinn, 

CTlttutuL coat nr liblLfifillon, irlsaBj? -send res ,-i copy ef ynur book- 
let, '"Who Wias and Why," md. full psrfiru'l.ii.a about the ctulrOe 
htfwe ubirli i liaru marked X In dm ii-: betuw: 

TECHNICAL AND INDUSTRIAL COURSES 

"7 Aiddtad 


□ Architectural I>raftaman 
lllli tiling F(tn'K|in 
Gonriele IJulldcr 
Cun tractor ami Bulldur 
^IriKtUral p rn funuiti 
Structure] Engineer 
_] Electrical Engineer 
. Elrctrkn I €ofllt FftCtOfE 
JKIciCtir Wiring 
Electric J,l -:h' ln;i 
J ItcHiJintf sfn.ui Blneprlntl 
_ Telegraph Engineer 
. TcliplHim iViirk 

B * Hicnanlflil Enjilnier 
Michinlcil Dnimn 
Uicblnr Bhep FimIIm 
“ Tpolinaker 
1-1 E'atternnnafcer 
CLUE Engineer 
_ jiuTTcylns and Mapplnu 

B Bridge Engineer 
CJuj, Sue Opera; in r 


'nu^n^s-j Martfttfeffieflt 
I industrial yCuumertient 
Pcr^Jinn^T ^lanacienieut 
iTmfllr Manajieincdl 
I, Wound Eng and 
C. P. A, (’liiirhlug 
i Cost Account Eng 
; UonbtcejiliiJr 
1 Secret* HsE Work 
: Spanish D French 
’Sid.'Ainendilp 
lidfeiliimi 


□ Automobile Mrdiinio 

□ Aviation Engines 
Plumber and Steam fitter 
Plumbing Imspertoe 
t nrf-msn Clumber 
i I ..:-:lc J n*r and i ■ ill U it bin 
Sheet- Mctnl SVUrtcr 
S' i' ii ui Engineer 

) Marine Engineer 
Hef rigern 1 1 on Enfftrttar 
IE, |1. PosLllana 
^Highway Engineer 
j Chemise ry 
Pharmacy 

Cm E i =fci tljf TJifftS iicitt 
.V arigalJon □ A -Mayer 
lion and Steel Waiter 
Test lie Oycraccr Or Supt, 
C'-ttoti Manufacturing 
WPftlen Msiriufscturliijc 

□ Agrlpu tlu re □ Fruit Growing 

□ Poultry Fannin c 

J ilathe nstUica □ HmCI* 

0 US1 NE$S TRAINING COURSES 

Pulin' : a CflnMPmide™ 

SEkiw CiiriE iLlid SIkci L tlvrLnfr 

Stenography at: -l Typing 
EniHais 
Civil -■L-riicu 
Hallwflf hi alt Clerk 
,! Ms it Currier 
"J Grade School Pufpjerta 
ilflsli ScliiMrt Sub>H LB 
|Cart(HJhinff 
! T|lu-Btrn.iintr 
ILjumber Dealer 


KlIW.., 


A ildreia.. - 

City * Slalo.... - 


Oceupatton * * - ■ - ■■ j 

If irtiu r ft rdr in Cetiifdo, frfldl ftfs wufion to /n ^rrnaf roiml 

U our CowMdil# iiifli/etfj Jiiewlf eal* l an^lt j- 


Increase Your 

Earning Power 

Apply time and lobnr-fta virtu kinks to your work. Your 
officio ticy will boo II be rccorniaed. and you will be in line 
For advancement. 

If yobi do machine shop work of any kind, qhtekmeta] 
work, piirntirtK. carpentry, auto repmri on, farming, enn-- 
crote work, phtinhinEV electrical uo^rk, welditiE, buddirw, 
klatt work, KeniTftl repair i njc, lool-makin#, poultry raisiug, 
iiuuitfiiry or home lopttir work, get tills 

LIBRARY OF 6000 

TIME and LABOR SA V/NG 
IDEAS for SHOPMEN 
AND HAND YMEN 


JUST PUBLISHED 



SHOP 

NOTES 

for 


1929 


224 Pages 
347 Articles 
400 Illustrations 


See partial list 
of 

contents below 


MECHANICS 
SHOP NOTES 


EASY WAYS TO DO HARO THINGS 

POKJLAFt MECHANICS PRESS 
CHICAGO 




IncturiLne the new UJiD Muc illustrated above, there are 
huw 15 volume* ib the Shop Note* Llbmry <jE IkbIKJ easily 
understood abort cuts to every -day Jo to. Here are JubL a rt:w 
i>[ Mif ^ubjecle taken frutu the uriLcSf.'* la the latest l&flue. 


fllxirr. piar- Mppdiinc 
Ar£i«tie Ekwrplaiiw 
Arile.hr 

Atfjhclivn L»np*liMte« 
bifil Ll-i ’ !. In Control* 
blow t'Wf-h. M "*»r.s 

brxwPrpfl (I wiqrfl in,* 
U-kild Voir CMd. □nrwiq 
FuiTitiiii 

biiTnini ObI f.rlmn 
Ornrra. Kisiuiurp Vlntrt 

Condlmirh MxLirx* 
1 ‘kiitr Tiir P*rcpLi 
C’llrin i:J ffiin-nim Whwl 
Cnn( Tur Si||*.|t OkTuo# 
li-mhSr Vi- t'r-rtl 
I>r«tL It pm U liit 


pMHiwi Ft’:i--ki 
Piimli WwiIit 
iUr-lrio Cr'jr IbL* 

fijirdiL^fr U^niLlii, 

Jl-indy Workshop 
Iloparnwib 
KntTHiraiwdr Silo 
Ilia liwtipB HoL WrtoF 

TwnL 

L*U,r Krn^ 

LuajE S'jkrrrur Pbat#- 
ifaiihi 

J.[,irl i rf l'.;r M ui, i iiiH. -f-n 
I^DL i 111 JIM I T i n. [ 

Ci.ii-n Hi hi CrmDhj**Mf 

Fii» ii iTi»ii ic e.^dri-jp* 

Flwnl 


Prn^tJdul A! ijnm».ph 
ruilltatr Ej.jIrJ.'r 
It, in .xpnf Reiter Jk*r . 
Inti 

RprriwInrOid J ! ..im*.* 
ttnnmil ipf Guirit 

ILrf.-. irirf b»ut,ilr ? Tub* 
rtuOi nr Fibre ;im i» 

S»Ic Fcjldiiii Lii.lidir 

Ijir-lrKh btn r Ii :i lijirref 
Stiileninc Lvu I rj-r Belt. 
■V 

TbMtt Ln Arc 'M. H|nrnc 

t" Jti Coji AJ#rtiuihtfl 
'1 Jtr-Lc," fur Lj^Li Work 


(vftdc volume poututriB iitprosiinaMly 5Wt article* anti -hki 
JllustfaLLirnit and tiaq 'A'l* rsgeg. At the regular price nl Gt> 
ociite {Jet alnglc Volume t.'ih llhrary costa 57.. iU. hut for a 
1 1 ml tin] period tt-r will supply the 15 vote when «r4ertvl at one 
tiiuu at the special reduced price of only S4.5Q. 


-SPECIAL OFFER COUPON-———- 


POPULAR MECHANICS PftESS. : 

200 E. Ontario St., Roam PI, Chlcaqs, III. 

?end me, as upryuur snccLal rUTer, the fcllewlnu brniki. I wllE pay S 
Tor hooka C-O.D. when they iirrlvc. My money will ba refunded J 
If I am nut sail*Qed. <Gb«k what you want ! ; 

C tiiS Shoe Notcv nnrl Lethe Handbnnh, both far SIC. I 
□ Complete Shop Note« Library (1$ tO la.) 54.50. 1 


N attic . 


Street and No 

City. .State. . 
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Automobile ^ u , OT1TO bii^ 
%lt frWem® Atrt* Co.. 

‘ ?3f KS“"W **“■ /*"■ °'„ ' *«iir. 

jSSW®** 


lVtc, 


t ST-CU s „S 


Wanted" 

at Big Pay f 

McSweeny ® 

Trained Men 


-only 6 Weeks, 

4 and a Job is yours 




Auto and Aviation Mechanics at $50 to $100 a Week 

I i< id k over tlic ruiel* 1 help wanted rol u mtu in rtbv Lie: m.etrc>politftii nrwn- 
pajit'i. There you will find grind jutis open n U the tr'mc lor trni lied ELCehttniM 
in riM? auto and aviation field#. Hut to qualify you must A now the buxine-i*. 
You can now learn it by the pimple, abort, direct MrSweeny method ntid 
pet one of these pood expert mechanic jnl>A paying i-TO to SUM) a week, or 
open your owfi repair phep and make up te (10,000 yearly as many MtSweefly 
studeiitii are new doi np. Opportunities are everywhere! 

New Speed Method Gets Amazing Results 


“What [ Have Done For 
Others, I Can Do For You” 

! G /A RA G E 


M eSweeny bus I ntrod uced the Yh cu tfvd cut pnralble 
ten R complete knowledge uf Automobile. Aviation 
find Tractor Mechanic?!, ! n only H WCCkii McBhwny 
win twieh you every detail of this work and eQuLp 
you III tilts short l hue to do the work of veteran 
tjn<-ehanics. The MoSwechy tytlera (# recQfhlzcd 
every where as thorough utwl crubplctc. That's 
why Mfr’iHfCeny Trained nien are preferred. 


JLkL 111 Silk only P weftfca'' training right here in the- 
McSwetEIJ Shun School enable* you E-i go with fine 
of Hie big firms easier to employ you or enables you 
lu ii|W n your own repair sh up. Rend what George 
Smith ami £,’. ] .. (JIlltKpli have done. Hundreds of 
other McSweeny Trained men can tell hk?t as l!i- 
turai t Hip sioriej-: of s u cows !■: very merit h m eyweetvy 
Ericn nr«- graduated and ;sne (i&Jdne the place of 
half trained or liLcompef&ently self-trained men. 



George Smith owns an agency 
and rt'-pulr shop In West Alex- 
andria, Ohio. He make* SiCki 
a week. 


NO Books— No Classes— You Learn by Doing 


The M (Sweeny short-cut met bod is the practical 

-intp method. Vuu lfa.iTi |pj working oil i nctkui 
machines. Ym are taught the reason for every- 
thing; then you learn bow to dci it The right way. 
You don't have to in duke In tedious bonk study 
or lollg lifted cl^s* work. You do real work with 
real tools ott real equipment. McSweeny expert 
iltetruetora Work shoUkltT-to-sbOillder with you’ at 
every step and give you (lie first band expert 
mechanics knowledge of every part of every mu- 
ch Inc. You learn by actual d>dng — no theory, no 
miimsworh — no tinLUlitg Any ainbftimiM mar. is 

to -H>— can grjL-p everything thoroughly In ti weeka 

Money Back Guarantee 

You tre absolutely pr> ■ t ewted . ] will take nit (he i-lfc-fr 
beraUfc If after you have completed my trftinlm 
and are rmt sut tad cd -If you urn not qualified 
to dll a big pox thteljtttdCS job ill either Auto. 
Aviation or Tractor Held, your lull ion will 
be refunded. Gould you want anything 
fairer than thst^ Set mail coupon at 
once for speck! low tuLtluu oner. 

J. H. McSweeny, Prcs. f 


In this practical McS weeny way. Malt coupon to- 
dfly r-pL- llEislfcd Lime apeel*! Tuition Offer. 'No 
ranlllties for coluted RtudcntsJ 


Aviation Mechanic Course ^ -f 


Aviation Mechanic i- paying treOiendoUfl Income-. 
tip IraLndd lueti. Guijlmui brings cornplftt dcttiils 
ulmijc M exf weeny Nb'urKe In Aviation MeetianleH. 
Y'iU leurn on n-jiJ airplane emrlnes — wlrnt^, rigging. 

iTmtTflla. i-t^. E * 4 1 r| 1 ■ inlriH rltk; ^^ s ^^n^kJlillL^■ nppritU 

tun It y. Save by enrolling ftl OIIOC. 



< r. . i . r- 
■- . - 

liii'FL- X 

r I d 1 1 Hj-r 

[ ri. PI L‘:d 

Jih-Li -1 r..-,f the jsiitic E3itk*rf 

C4'hP-.| «.:ii. dijt E,-> U L fvit. ■ tus 

[ ' pliph.r 



Mail Coupon for FREE BOOK 
and Special Low Tuition Offer! 


i M urn iMAIL THIS TO NEAREST SCHOOL 

McSWEENY AUTO, TRACTOR 
AND AVIATION SCHOOLS. 

Dept, A-l l-R* Chester ai 10th St., Cleveland, D., 
or 26.1 Madiaen St., Memphis, Term. 

Without rout, or ufaligfi Eion , rend tn^ your hig TREK 
hr^rilt on Autos dud Aviation; full detiiili of youf 

epccitd luiliou offer. 


D«p|. *-! I-R 

Chester at loth St., 

Cteveland, Ohio 


16} Madisan St,, 

Memphli, Ttnn. 


. . State . 


- a 
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"You Can Leant 

HYPNOTISM 

...or No Cost 



ryGNT Imi unpopular. luntsonjc; or unhappy a minute lengor. 
1 J Now you fan luake your lift 1 what you want it to tin uuw you. 
can win {uiinlrotlon, suiwcsss aad IjIr money — through the strange 
power '."at hypnotism I 'll show you how t-O liw this tfreut fOruc to 
Help you master every situation or U'ill* five Uay Trial it, V RE lit 
in iuRt si few hours? l L ll teach you the hlddensecrets of Hypnotism 
— the methods? used by the great operators ebeamMlng things 
you cAti accomplish ouce you uncleratu nd Ellis mlnhty power. \ uu 
can u*r If to overcome obaiAcIce, achieve your fo intent ambition? 
and becomp MASTER of yourself, friends and nouua,ln tattoos^ 
either sex. Set? fear yourself how Hypnotism can banish fear, worry 
anil otfpoaltiou improve your memory iucneuBd your earnings—' ■ 
acid fUrct others to give you the good things in liTu .you deserve!: 

In Inis Btartlinjf XEW book. The Qcifmcc of Hi/pn&tUsm. the world 
famous hypnotist —Prof. L. E. Young -reveals llie must carefully 
guarded secrets of ih\- fascinating »ui>' 
fret. Ho not only explains the methods 
of noted hypnotists, slop hy Rtetr — hut 
Id Is clearly all about the nine etagea of 
hypnotism. the Hypnotic Mirror, 

Metical Telepathy, bow to select your 
fmhhfts, mug net Lr healing, methods Of 
hy pnnttaiUg, bow to waken the sub- 
ject, how to make money out or 
hypnotism E 


Try 5 Days FREE— 
Send No Money 

So r- -Jiiui'-i .1 nit *■■■ tlinl h-iij, V-ngnf *nd hau 
ni!i irulckly E£brh jrim Ihn iv ii'ii, i {if 
Inn i.. If it U-+ wall M-nJ Vuli d r:-;,y wil linuL 

cm in ilnn«l -O.'iijiLy dip- ■■ n-J mill um 

rtuwi'i below. When ih# lw'C<k arrlvr* i Em 

poMman ?h< npw'* 1 hiw pik'- \4 qIui r-v 

r^niiW'nt' ■»«•■. T til'll (Ml tlbi powers -at iljtimi- 
li«:i 4 lUy - 1 If iwr ^rmicd and d''lipli(#d re-lurr, 
fh» hcH.k .u.il mum:y viJI Ut rwlunded at dn-iil 
NlnU tliu c*nfinai. ni™', 

FRANKLIN PUBLISH 1 NG CQ. 
iJept . A- 70 , SCO N + C 1 ark Si. , Chicago 


Mysteries of IlYpnn- 

tlsm Bcvcaleil 

Flnw Oa Hjimr'iii- * Gltrvc* 
S', i»onpi jbfr Sni'if- i» 

How (o llyjir-utiii’ bjr Trli- 

pbnim 

How to £i- v* a n Enl«rtijamnL 
flu*i i ■ Mnt" uth^n Obey 
Y-twi 

O-veririni-ni FM Ils-bita 
L|f,iw Li. 4ih Paimr^ tif llifp’- 
EHiCH' 

f v nf Uyiinni i?m in Opcn* 



1 Franklin FiiDIhhliu 1 Co., IVnt. A^?D 
[ fifth X. Clark St,, Cliicmin 

wnd KM- jraur »JH**l.,t atw t™ 4 - Tto frirnry WvpiWijt* 
Yoiin*. Hkn Ibt t-»i nrnliwj 111 my Ihn ptwiaiui nr.ly ti -W 3 l_' i 
[ ;uu unt mUilwd hilt: i dujV ctltl, X n,. r irturn '.ur >„AK ^nd you m 


hit hihhi"t. 


(triiN*— ay rmr. 
poiiiiC" sr 
you lire to r-T’.nd 


•Vni= 


<riV iV*. 


Toiwn , . , , 


. P , r , ... Fln^f _ , 


If li Icrtr to bn out idyn pat 4 tiin.n rirlSi, vi-hX ( - W wftli c-d-uihhd nud. wr 1 !! g 

j PkK ■J'-I.vetjf <lnLig':n, ttu|i- -niraidc L' A. ium mnd wilfi urdtr. 



VOICE 


~ IL ~" r - 


SENT FREE No Ohllgattoit to BujrSt 

If ynSU act qukkl-w,' will ntryd you poitp«id — fer >>> i lav* I ■%? 1 Rif Tft i 

frEcrwdEoK - MtrVokt fh*>k diKhranur BLUtltnw FACTS I f 

ai.'l m it nn.va KoDdroifn -nf tli'll ■r‘? to finn mpn i'lr worn no I MWQyih. 
ij.-nkiiMj- iiilrc-CH 1 . ncli vfgcB f,at pi rhii? k i-i£ ii'ii: r-r nvr»h ,l ?ii;. - ' 

*.i dun free raadlur- tha Ir 4 f IT - Uflwirwlw. mi*Ht it, 

Pr.l. E. Feuei.tiD*«‘KS,rSyrf"iid£f.*ii!f'' 


Lea rn in Los Angeles/ 

Be an elect rica] spceiaEisf, Cain quick success in rhis most 

foscimcingiind prcfiubtc ftciii. LcAm a NarioruE in thciccnterpF 
tremenJouf. c1«tric,i I projiccucosnne more ilun SlOtyOTO, 000,00 
—unlimited opportunities nou'. 

Practica], intensive training by National's ^ob-expedenoi method 
in 6 to^ momhs. ASl technical essential? incLuicJ. School 
endorsed by leaders in eEcctdcjE Induitry, Vou IcAm. aEl branches 
of clectricL^t radio, Million, dollar insfitutlQTlt ill modern 
equipment ond training facLlitics- Life 
scWarchip, No n-GC limit- Frre employ- 
ment service, Cher 17.000 successful 
graduates, 25 th year. BEp.. illustrated mJ 
tM-page eaiaioE fi-nt FREFu Write roduy. 

RATIONAL ptECTWCAi SCHOOL 

Sa Fif^croa, LOS ANGELES CALIF. 



The entire oountrv 1 5^ cftlliftfi: f of skilled me- 
chanicat Good pay — atefttly work — gooii ripport-urxt- 
tion fi>r udYAntemet(! M iL&tot this fas-c uniting trade 
Wit]., iim m<j mi Lliu 


AMERICAN MACHINISTS* LIBRARY 


6 Totumei — 2,000 page* — 2,500 illuiAl rationa 
(A combined hotnc-study coeirec and re/erence library) 



This library of machlue shop practlre wan wrlttea for practical men. 


it wives you tins best naCEbodn for every klbd of mheldne eliop wort, 

iprafin 

grinding. Han and fixtures, automatJo screw maebtnefl. their tools, 


It Btpiuiis rttachl no tools and their oitcraiion, tool work, gews find 


pi 

kJ 


u uebw. (3 Lffl. etci, Plainly wrl Itch — corn pietety H h lsuimhI— the host 
rid of help to the machiDe-bhop rnon who wanta to ud vAn.cc hinuself. 

No money down — 
only 7c 
a day 


Ft&e 


REE EXAMINATION COUPON! 


McGRAW HIU BOOK C0 H lne H ?7t> Savtnlh Am., New YkV I 

mr (or 111 di]Fi' « kiAimLlon, «h- AAiERICAM MAT? H IN JUTS' ! 
LISH^hTt. If plJglUehHi. r *Jlk ,.m! H,M in i'j -tny* uid ihimuMj' 1 
IfnEll Ihv 417 *J I* p*l< 3 . If tel *■■)!«£. E will HEUirQ C bd blMlk .1 *( ' 

yigUE cIikJih. 

flijnrd, I 

! 


■ C'ifU ^M#. 
| FhMh ..... 

| FKiTiy . - , . 


“■ i 
... t 
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p Vow— 

° s, "ons lf, r . 
as wel/ „ r w “*n(s 

1. ^"aies 

I 1 '";*- ho'^ -fn,.^-.p, d . 

2. —Qh lpth ^ (in^r 

^■fll ly 'f| t F&fel -. n ' 

i£tTl> «,„ ,"f 


”°'f7 Cr 


for 


We have pirated itifirMa. 
Ists, fjirpent er*. m Msraru , 
plupi hers,. railroad men, 
oMwckrha, r q txjj crs ultd 
even laborers In fine 
Drafting John under 
tills plan Mail rOLLjjon 
tor delfldn o( our 
rtfflatkablc oiler. 

/ \' 


Men Who Work With Their Hands 

Make the Best 

DRAFTSMEN 


and We’ll Back Them With 
Tested Plan to Get Into 

DRAFTING 


11> are looking tor more wnbitlou* y«unir (I'ih'ivs with fae- 
tury. blliktilijE-lrade nr any Other kind uf na?rh]tiyr.'!i] rxjjn- 
rienne to prepare for alitl help plaice in well-paid Draft Lite 
ijns-irious. Sorh men, we iind, str< L unusually sucrossful as 
unfi-imen, beeaiLse they know how thiries Lire: linin', sitid ihtif’d 
a priceless* asset to the in t i n vvlin makes the likioprint plans. 
’■'[Jr T hero's :e grobt- dmii more to Drafting f hap " rnerhamnd 
drawing” and read ins bluiqjrmt*. The real jobs, thos * 1 | giv- 
ing skit) !o S !00 a week, £|vit you :i chance to rasli in cm 
your entire past mechanic?) experience. Get iri touch 
tvitlL me ami I'il tell you Jhiw. 


“■Only afifl other mnn 

mi.. I [, -r ,iE ijlii iit 
Ortihr-Ml'niil fi’ Ilf Iklftrd 
i'miii iniill 'ii tuf An ,|t 
Irvi i:rt.*W-i|. Tf*H I 
r-iui,-.: i lit- Jkriroucli 
mu] tie:ii I . r lI 1 rii -l-.i 'i : 

itvitn l.iy Aihwu-im 

Behoof in IS ittimi h » 
] Mvq pi-in', frtiin 
Intent In C-brl ttr .fL,- 
■niin, in dinr** '-1 nil 

nr- - 1 , i-eehTirr .1 inn] 

tM,m ■‘•i'lli ■■. '.'I I in 
cm 1 nf ||ir I k|i>t 
n-ffl* ph H-ptm ,r .K . L. 

ii,- 

Chill. 


DRAFTING Is Logically YOUR NEXT MOVE? 

Ot course you realise tFio biggral handicap In mpeh anient work is 

that jon're Jl ruit I"! tit i-arhitiK capacity L> the output of your twn 
liiimls, a.? It ■ 1 1 n as you live. Kreu f ho nkilied meidianee earning *«!<> 
til St.it] a week liras reached his limit. He can never earn metre arid 
when In: «r.-l< rjld he will earn Jess. Si i (huff blame any man fi r 
wanting t" get '.way I mm liii f ! il i ifeJeW otitlotik. I -r wanting Lo 
get ird.it srarnethirig where he ca Ti USu hi? head y- well ;ts bin hand;- — 
wIi-tth Le will bo paid for whn .1 In- knotaN. i : ■ ; ! ■ ■ : • I of ''iiU for wi ii 

he does . . Von krmw enomdi nbrun blueprint^ to uinter^tfird 

1 Em t PLANS govern every bujve ill fsr-l nry atid criivA(riietion j«tb. 
The Dr&fl-^mnn wfio makfis them is several jumps ahead • f (he 
workman who fuJluws them . And so I ^anl you to know : that 
Dli A J'T] N'G f fl n toBicai, mtnral PRbMtfTHlN Frrttu mechnnieutl 
funl buiMing H'H>rk — bet f ef-paid, more iuteFestSiiR^-junt the kind nf 
work you’d enjoy dntag. 


160 


page 

Book 


Drafting 

FREE 


7W/s Poir /four Interesting 
and Simple Drafting / j . . . 

■ Lv Is, i J 1 ad ttLe room Here to tell you all 
about IJRA ITt\(; how It. hti^ lieeonte 
, he most imrmrmin branch of every kind of 
manUfaGlurlng urnl rottsnriietteri worR — 
fiivu Fe?telPHil tlSii, tSifc‘ work u'linl il line 

bunch of fi?Dflwv I tnrff smen are, the Vdg 
Mlafle^ paid — Low w title lint r, I ttR ts White- 
eahan cuffiiHi vrorfc, jt r* ^la*aly tioofc*iI-ijp *1tb tij j irv 
ii-" I ' :» li-il I'is iii'n. I'll br cl i! !i-^>i.iE i ■ iij Ort pur 

1(111 ilirr Ij l k — rci J 1 MI CTB *OB tiOW JAMl'H [ilsil thfl 
* ork ailiI i.i .n- HiniDln it ii Ej> Inni-a. ffo.jesft briium lL 
- cnnil n rln Ii? mi.j, 


■'I h|TP ntl-»ii|»fd 1 

S bniOna J>» ji mmStfr 

mt a .|,.i:n.|L m|(.k Ihp 

7, 1 1 ii.'irOiltiiLr^ni Pit , 
»nrl frr ] i ifcr l lir 
w. nr k 1 i--i! '.veil bCnl 
I klciL il ‘A IL ■Vilui rHM! 
Mr. 1 -i. i -j > I Mir- yciW 
nlil ill .Sr.ii-iir^ i > i 
IMdilion Tfry mwl." 
jLAL’UIC-hL N, 

DA I : L I [AM 


Get Oar NO-RISK PLAN 

The way to a fine Draftimr job for you — b easier than you ihirtk. 
It takes no ’'jtrristte utlent' 1 or advanced pducMtion, Thou* 
pantls rjf men no snmrCer (him you, with liu more eduention or 
ftbilitV. ha'vr*|eiirnipel if quickh' and you CAP, too. With (Fie cu- 
operaiton of some of the OMifiest omptoyers and enptfleers In the tL ^ 
we !i.;i^h' workei! unt it plan to prepare you for IJr;,ftLng work In your 
rpare Lime Lit homo- Ira holn von gel a flue position ftl |aie* 3 M-;i- i-il 
pt:iy Mail iFlc craupoi] = ■ ncS I’ll he kind 10 tol] y tnl fill about tlllii 1 1 fe- 
flrno cliunce to get Lnto l>rLirtlng, 

The American School 

Dept. D-liTA,DrHel Are. and SBtlt St. t Chicago, lit. 


American School Do pt. D - t J ? A , 

Drevz! \ w, & SKih Sr,. Chicago. 111. 

HAEil, Tfril irwl wit hout (hf- Blirli 1 *.jl at>l iifW-irt*] 
]i;il.i.\i;.. IhtmiI 4hmi( tlin (ipprfir+ian i H ,F»" m Jlnift iuc 
•■■il jHiur iiLmji w lull li ii i i - • ii Dniflini Ji 4 t- 


.V.iin . 


£‘£ii Steif . 

A if. ....... Ov: u efld'91 ,*b*b*l. 
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YOU Do 
I'Hfy Have 
Don« 


Pfl.ii 

tne 

Ellld 

countr?. 

i®d TJ it plftl’Mdl t 


r jnicU 
J L 
S. Y 

W:!* --Td 


dull ' lilt* Why Tor In 
I :Lih fa Ji-:jx'pfTii i|h-i| L 1 Ft 
-'*■ dVirtkrtum, Eta: 
fl.R.l. 

Mdijhcr of DulTnlu 
, nUriJid h i _ 1 IS i 


My Proved Methods Assure 
Success Right tram ST ART 

All :trr m L-iTBWri- 1 rJi| 1 E K«* ' 'wSTIJfcl, ' 1 a l l ibft 
ifUC-aj-rttifi. n rn i.i^rn *uf of ] b «?|j3tv EUinhiiT li jt 
IIiY fUIC, Iff- '-rtf , rTnrwif a i^C-*r«%ii|I JTJd.h«Lj. t 
i- i IB Zr .ki-h t|w ra ail Ln yqi, Jflri biLlLf j«-TE cibt, 
EuJiKlJit TmE JimJ La hfcvn Cfl fi C> if* yoUlwC-Lf. Jt 
Sri K* St ra#p IbP ^a, IV* Dw! UXtiEil. ha&lthflJ. 

J'l- ii™*i!Ii 1 SifjjL! . 1 1 I- . V-.'j'll h* 1 vur O'. I| 

1 'II Irhcw Tint Jv 'W t-Ofnukr f I iUVe* *3 i iuf .irwo V 
hour « you i «**>&« i ■ i ig, W liaC'n mere-* I 'll *ln>v 
y&u the mu.y J it * uLi^ of 14,000 a y*a r A S D If Pf 

S'iJl P lr ill u-p Ji-au Wants mjF m^fetvda Will irL 
Mi* ir-iiin-ibni prc-ftii diit jrmix fliH-fc ft,, a rnak* 

: J tra-w m ufomu i>«Ji v. i btea Jfc riyfw oq-uiw tr( j 4 «fcdy 
tit ixi^ora.c d '-r ii>U. 

FREE BOOK Shows. Way to BIG PROFITS 

Mv i.ie r-rf- T FREE bixA, Pm.il- 

■ ry fc*r J'rf-dil wji] ilHl ii': yi-’ii! ]l liri: i.v f , 

"• l 1 P-rp4*Bd>' — ■' yt4n>? ill wI.m! i 

j ^iw inr-^ fw thou^infai of .yiJiLfF. My f-urtv 
yrfl.rn yi CtuiiDflr'i'j-uL PonJrrvjiri.iTi 

"liJ i-.-r r Senior Kiido itiilmi in iho U. S 
Lh-lit. or A Kri. 'lil'-lr Lf mn for T««l ^-lirr+^n 
Bill! Ji:J.;Hv:ifimm r Tj! Prudery liuFim-m 
you — arm! ipnr-d I i n- pflrtlJa r |. . I Lildl 

! - ilifi' ii-j*Jait-F I i ii.rh. If jjm r-ood my kiunk 

t> 1 ini i in- for g r; rui£il r BJti □ i.S. M 0 xm\ 

]Jn i(. thih m.r.urF don' I UMJty » Juy L 

I ii eoijpon. ini(i th<: wr» ntrr mil) 


Bo oRJWH' 


Spare Time or Full Time 
YOU Can Cash^In BIG 


The PouiTry Industry Th tjTov.'lass by 
lea[JH ;i ml IxuLUrtu. litna jmd roultry 
jpc?:j( ure rori!i>ijifl<)|?4^ hl^li jirlcep 
prt«ta Ihiifct Zite.i.n p&jI proiit-^ un cry 

rilrfl ycjij r.iiM- fvjvrv egg vonr ilork 
nruttureat. Thousand ^ of my :■ tinier ts 
Trave turned to 1'ouStry Rai^InK tor 

jcrl Ei '.mF r/fr.1 nu'ify r-r/uif d.iiij t.'j r'i-. I 1 1 
f!- ii a y-.ii K' ‘i tji ri -i-rl an a inij.ll « IV — in y i -l r 
1- t.-. 1: y ' ri f Ihlt ■liJk.e LL I my II . kr .‘d'-.-r 
IiILEj- iiitvtiI i. f n L. Hi lift i ; i / J 1 ** I r n ii I iMnul inril !i' 
(‘i $fy I>1| want Eowiirll rnj 1 j»l-n 1 -nryl u ( j, p . - it 
jhI-ii-t,— rnjd J'StlvK ErilJ..|lijriSu'jjit J>-|>L . will ! ip 
pL-Lr-T ..in i in r,i|Ai |>-J t fie Lliuu-ii lul- ■f A[Jnijdd 

djnj. i: (|| (rnhwd [I'l-iiir. >: ■ ii . 

Vi liy w^JiT rn PKOVi; elai i -I ■ , r .y 

ji-iji clp" in thfl hiL[ mtiiicy Liiun 


1 Hurry M, Lamon . l*res.. 

NATtON.M, POULTRY rMSTri'UTl'' 

| Drptr 411-L. WashlDfttfln. D. C. 

1 S*£I Mr. LPiiuon: teid me your FHF.K JJOOk. "How to 

> P yi !U r >‘, Tor PTJ3fl.t t wont to honw mbore id unit 

“ tl ijirr dj^uiT ^ ^ 5.^,00tt to 6 d,U 00 a year, opure 

| ^ Anne . * + 

| AdtLress 

I City 

I 


I 


. Ffcato. 




THE CHICAGO DAILY NEWS 

School and College Bureau 

Offers You Its Specialized 
Services in Choosing a School 

Last year the School anti College Bureau 
of The Chicago Daily News saved many 
busy parents and questioning boys and 
girls both time and worry by sending 
them prompt, reliable information about 
just the kind of school they wanted— 
personal requirements as to location a tad 
tuition charges being considered in earh 
individual case. 

Again this year many young people wil] 
be perplexed by the problem of finding the 
right school. Why not let us help you? 


The Chicago Daily News maintains this 
service absolutely free of charge to you. 

No need to hurriedly select a school nn 
mere hearsay when expert advice can l*e 
obtained by telephoning Dearborn lUl f 
writing or calling fora personal interview at 

THE CHICAGO DAILY NEWS 

School andf College Bureau 


DepU K, Daily News Pliu, 400 W. Madison S t. Chicago. III. 



Ewry f ar/mi(iih faetfiri' w-irker. rnanaEt'r find nffibltltma m Efllmn la 

Will nnd iff Okt TkfJic or laildniiikirmution In "Thf AT Foreman,"- 

Odm.'ihwft'. ri'f 28 chaptflT^ n[ tills Km^at worlt are shop 
f;i Us |>ulnLLjj 5 { ihQ way to suemsirt, ufflclfljwy. teller jiay find the 
Job ftlffhpr up, A Complete ftudy Courwc In leftderslii p ■ a hamlv 
d»Jly rofersuceand uttidc. 

SJUBJBCTS CQVRRFfy INCLUDE: -The tkUftic Wind nf 
EfHcicncj 1 , Tl™ >1™- Type pf liircnmn. Teiimtmrk, Tht? 
KItfeer, The AilKmnr, lJunus Plans, Sell- Improvement, How 
tn Handk Men. Hiring; jnd Flrlnfl. Aasiiintnn Men lo John, 
How to Keep Kecnrd*. How tu CutOui Waste ol Time and 
Materials, New Invert Inns, Under n Methods. The Inxpeeror 
Health and Character R«julr?tnent(i T Wh«r the FAr<;mrn 
Shojld Know. MathciiiaTitn. HusincHS Law, The I- a reman as 
“Ton Sextant. ■ l- jictors of Sut cesj*. Leadership, What Is 
Labor 1 Time and Idleness, Knowledge i# I’&wcf, “Morale," 
The Value of Mistakes, 

. ' ' T Mixtcrn Ft/rema n“ l it& 29 T papra, qutok reference ixidcTt. man? 
tables. ilJimraFELS. ll lusl rations ftjid furms; foljr ty ne r ty read and 
ilndiTstand ; rich tHudillK, Hold stamped, Size (I x 9 x 1 J*'. IUtt. itfLce 
Sv.50, Orir ffperirai 1 sots prtm J/.M. Sfsd no ftuHton. Satisfaction 
gifftrantjiMSd, Mall tkls coupon TODAY! 


GKECG PUHLISl UNO CO,, 20 W. 47 St.. New York. N, Y, 

Elen cl me "7',^ J/rXttm I will pay Dofitmai] and 

[K-js^inje at* arnvaL My money id to tHi rTfunded Jf 1 atu not satis tlnl. 


.Vouie. 


A rfdreH . 
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LET RCA INSTITUTES START 
YOU ON THE ROAD TO ... . 


SUCCESS “RADIO 



Radio needs you . . , That*s why the entire 
Radio industry is catling for trained men. 
Radio is thrilling work . P , easy hours, 
\\H .■ r ions with pay and a chance to see the 
world* Manufacturers and broadcasting 
stations are now eagerly seeking 

RaJte Mcdunic RC A Institutes men. 

aTt j t tt >r Mill ions of sets need servicing • 
$ i ... tu $4000 th ou sa n ds of sh i ps requ i re expe r D 
ci Year- enced operators * * * Never before 

was there an opportunity like this! 


Tin's is the Only Course Sponsored 
by Radio Corporation of 
America 

RCA sets the standards for the 
entire Radio industry , , , The 
RCA Institutes' Home Laboratory 
Training Course enables you to 
quickly learn all the secrets of 
Radio , . * In your spare time you 
can obtain a thorough, practical 
education in Radio. 


You learn Radio by actual expert- 
La n j sutEjfln ence with the remarkable outlay 
OfhiTc r-n’ MdiJO of apparatus given to every stu- 
*.-■ ■■ tsYeait, dent* That's why every graduate of 


Broadcast 

Operator! 

SlSOOto 

a Year. 


For the added Convenience of sm- 
dents wiio prefer .i Resident Study 
Course RCA Institutes, Inc., has 
established Resident b-chuots in the 
following eiticSi 

Nviv York , * * . 326 Broadway 
Button, M«fl* . , i5W Boybton St. 

Philiukliibhh Pa, - 1211 Chestnut St. 
Baltimore, Md. 1215 North Charles St. 
Newark, N. J. * * . 560 Broad Sc, 

Hume Study graduates. may also at- 
tend any one of OUT resident schools 
fur post-firadna-te instruction at no 
Mra charge. 


RGA Institutes has the experit tic*, 
the ability and the confidence to 
hold a bsg-' motley Radio job* 

Graduates of RCA Institutes 

Find Jt Easter tu Get 
Good dobs 

Students of RCA Institutes get 
first-hand knowledge, get ic quick- 
ly and get it complete. Success in 
Radio depends upon training and 
that’s the training you get with 
RCA Institutes. That’s why every 
grEiduatc of RCA Institutes who 
desired a position has been able 
CO get one . * * That’s why 
graduates are always in big 
demand. 

Send for this Free Hook 
“Success in Radio for youP* 

, * . Or step in at one of 
our resident schools and see for 
yourself how thousands of tnen 
are already cm the road to success 
in Radio* Remember that you, 
too* can speed up your earning 
capacity *,*can earn more money 
in Radio than you ever earned 
before. The man who trains today 
will hold down the big-money 
Radio job of the future* Come in 
and get this free book or send for 
it by mail* Everything you want to 
know about Radio. 40 fascinating 
pages, packed with pictures and 
d inscriptions of the brilliant oppor- 
tunities in this gigantic,, world- 
wide money-making profession* 

SE\I) FOH IT TODAY! 



Clin tliis Coupon NOW! 


ftfrqwtpa tp_ w); 

RCA INSTITUTES, INC. 


F nrmr^rly 

Rnctici Inniiiuie of America 


RCA INSTITUTES. Inc. 

Dept. P.M- 1 , 32 $ U road way, 

New Y ork* N. Y. 

Gentlemen! Pha^tsendmo yourTREE 
50 -p.uge book which iUutu rates the 
brilliant opportunities in. Radio ;md 
describe! veu r laboratory-method of 
instruction. at home! 


F^fESt* 


Name*.-. 
Address ■ 
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MEN 

EARN $100 
While LEARNING BARBERING 



The Simplest Work in the World to Learn 

SHORT-PRACTICAL COURSE 

Protecting Lows Moke ft the Best Profession 
in the Universe 

AKT STEFFEN paid his way through a two year 
course of Aviation by Barber mg* Me came to 
Moler's from an Automobile Job, 

RALPH KLUHLMAN has a Barber job on the Santa 
Fc running from Chicago to Los Angelica paying els 
high as $60 a single trip, A short while ago he was a 
farm hand. 

ARTHUR BARER runs a shop in the exclusive 
great money district of Wall Street, He has ac- 
cumulated a fortune. He learned at Moler’s. 

60,000 have done as well m these boys. It is better 
than the average man does ami it, is so easy. 

GOODNESS ! ! ! GRACIOUS f ! t 

anybody ran b:irl>cr and it’s put within ymir easy 
reach. T here in n school near you. Write to the 
nearest one and see. 


Standardized Branches 

Moler System of Colleg es 


139 B> 23rd St-, New Turk City. 
512 N. State St., Chirms, ]fl. 
8)0 N, Gth Si.. St. LoilLk. Mo, 
801 Mala Hi , Knnaaa C’lty. My. 
2W5 E. 4th St,, Cincinnati, OhLn. 
^15 iruffiB civveiHhJ, 

Ohio. 

550 Michigan Avq.. Detroit. 
Mini). 

Address Nearest 


W0 s. 3 nils St., Omaha. Ne&r. ' 
501 E, Water St.. M Ifwautee. 
Wls. 

Si Forsyth St,, N, w., Atlanta, 
Ca- 

Sl S. SecDDil SL. Memphis, 
Tenn. 

912 Main 9t n DnJLaa, Teuis. 

Branch 


Pl««*e send me: without oblifffttion on nay part your Booklet B 
ttEltriE hniy J may tarn $100 :im;L m>- meals while ie.'u n ! ng 
bar berime. 


Name. 

Address 


City . 


Dramatized 

Mechanics 

Fiction Stories 

of a startling Nature 
with a Scientific 
Background, Con- 
tributions by the 
world’s most brilliant 
aufchora. 

On £;de nt all newsstands 
25e the eopy. hper:al 
eks beer i pr ini l i jfftr — One 
Dull nr — eight luouthov 

Stellar Publishing Co, 

DfiWPirkPkc^N.r.C, 


ENGINEERING - ELECTRICITY 

architecture-drafting 

Save time — enroll at 
this old established 
se hool o f eiijfi neerin k, 
Knter any Li me , days 
or evening I r ^nnd 3 
vo,ir courses. Diplo- 
mas and B-S Degree* 
Spccial 4 tnoiuKs' 
practical course in Drafting Other short courses. Low 
tuition— easy terms. Earn while you team. Free cm- 
ploynsent bureau. ALhletics. Successful graduates 
everywhere. Write for our free, illustrated W payc 
"’Blue Rook," it ^ives you all the facts- Address the 
President, Charles W. Morey. li. 3.* M. E. 

Chicago Technical College 

P* pi t- 7 a 118 East a 6 th Si reet, Chicago, «L 


ELECTRICITY 

AN ^'“Automobiles 


PRACTICAL TOAIMIHO 0« WAS51YE LAt-QUT OF ELECTRICAL tQUIPMEHT 

A [remit Os Y* Acetylene ami Electric WftWInf, Armature Wimltng, 
l'w«-r 1 'Un is. Swiir 1 1 .'.:i T' h. Trori.'-hirmcFs, Melons. Generators, 
Hftdio a nrt Automobiles. Write bow ior I’Tee Catalog* 

Coleman Electrical School, IG3S Main St., KattMS City, M9, 



DUfcigiiinir ere the bipjcOnt j obe ahead in this flutes t uruw- 
infl industry. A new field of opportunity for you is 
opened in our improved method; of training. 

EASY TO LEARN. STUDY AT HOME* PAT AS 
YOU GO* EMPLOYMENT SERVICE. 

Write for booklet outlining courses: in Airplane 
Drafting and other avintu/n subjects including the 
famous \Vpf ni'n %Eten of Nmugatimt — endorsed 
by Col, Lindbergh, ComtnAtader Byrd, Juneoln 
Blla worth, AdrcLrid Mnfleit, etc. 

Name 

Address ,*.***.**. ******** -.*>■**-** 

City ,***,,,,**.*.*.,*,*.**..*,.* State ... 

□ AIRPLANE DRAFTING 

□ AIRPLANE H AIRPLANE 

MOTORS G LJ MECHANICS 




, -State - . 


PACIFIC TECHNICAL UNIVERSITY mUUlM 
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Earn a Big Name and a Fat Income 


W IAT would you give to he this artist — 
earning a big income — enjoying studio 
life? He has learned the secret of forming 
liuiplc lines into finished illustrations, 

It was only a short lime ago that this young 
artist filled out a coupon like the one below 
and mailed it to the Federal School of Illus- 
trating. Now he is not only trained in modern 
art on which magazines are spending millions 
every year, but he has also had thorough in- 
struction in all branches of ill usl ration. Care- 
ful training by Federal Ins t rue tors lias laugh I 
him to turn simple lines into dollars* 

More than fifty famous artists — making big 


incomes themselves — have contributed to the 
Federal Course* These successful men and 
women give you the benefit of their long ex- 
perience in Illustrating, Cartooning, |^ | ti r- 
ing, Poster Designing and W itnlow Card \\ ril- 
ing. Careful training through the Federal 
Course teaches you to turn simple lines into 
dollars, 

\\ liy drudge at routine work? Opportunities 
fin - artists have never been lie t ter. Drawing is 
easy to learn the Federal Home Study way. 
Earn while you learn, if you wish. Many 
students find a market for their work after a 
comparatively short time of study. 


Test Your Drawing Talent 

If you like to draw, train your talent. Open the way to success and a 
fine income. Write your name, age and address on I tie eoiipon and get our 
Free hook, \ Koad to Digger Things,'' illustrated hehiw. With it. you w ill 
receive our Fi'cc Vomtionnl Vrl I Vs l to Itml on I your ability- 1 1 n lid rods of 
successful artists got their start by Sending for these. This is your oppor- 
tunity —grasp it. MAIL THE COUPON NOW. 



FEDEC41 SCHOOL 
ILLUSTRATING 

1130 Federal Schools Bldg. 
Minneapolis, Minnesota 


Of 


FEDERAL 
SCHOOL »f 
ILLUSTRATING 
1130 Federal Schools Bid*. 
Minneapolis, Mi on. 

Please send me free hook "A ROAD TO 
BIGGER THINGS 1 ' and Standard An Test. 


Settle 


Agt. 


Occupation . 
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hew Mudt-lfi th-wv re*tlK FardellTrnr jrTfSf - 
iliM'et Ir-.iD our fncLorjtL TLiilgnwAino lOi* prices ff 'J . T ' 
■nil term*. [Jn iwrt hi»y iiiini >i'u p«t tnem. fjf i Vli 

AID LA AGENTS’ WANTED to rid* *nd eUhl' H ,‘i, 1 ! 1 
u.i:i]i c. Mivke hi jr money. HufiT nrndrl p S*]., c -0 1 c> . (gjCjgill , 
tltluAj Guam Hltfii ti.irQ each F wh« . i 

I ires ijnnDi. ihf rinn r ruijl (pitot ni at K t 1 

M tu** ( p™™. $*nd Ho Muoeifr writ* ■ >■ 

— ^ tine miivtlout nrlc®*, ind k Jy 

IkJ -v a 1-1 t*rmiQn dAHtjEli UkrcJrt ( JT 

m Cali CYCLE CD. De pi Cl to CHICAGO 


WknE do. the Stars, foretell for 19201 Would you 
]lkn to Imaw? Oar Special 16*pas:e AHt™J“itirat 
Ruadinff ai vcb prediciioni — month By month.— 
with exact days, date* and h appchinirfl (or 1330 

| HI r tj < 1:1 V I. If N.iiti Ol thir Sficirl :n! OffiMUlt i: farfert IP nl* 


nv ekitli 
L.KIN 


. _ in hi'irio of had'ieu ulTdln. ulirnlfijr 

J..v, .ti-jrT-ifit i-, in'.. ki :i^ em pkiynien , spc-Tol hIh.-i, 
trii^ct feSerhtM , ■• »<•«■■ ic<t ,hea.|th .■fjjutfrTSX* , I .i’U.-i' darn, etc . 
AhHiil-iinle hi'lermfie - unrjFuitlly ftCMITJt*. &?Bd cem* 
bi rthd*f ^iii. * i Y 

r HnrlH,Li rl KirilL I sH IN U COM P™H ¥ 

S00 N, CisrK StroOt Dcmt. lQuo Chicago, ML 


MECHANICAL DENTISTRY!^ 


SEND FOR 
FREE BOOK 


Earn Lig Maney — Steady Work 

You can EARN WHILE LEARNING! 

t h L« modern m otaev mu ki ur b its I ns^ untl I 

beco me Independents Bis: demand, 

Youltirn bydoinf at!tliKl • riilb-l 
i ; arid yoid, Kaay perraiL Individual' 
knflrltdian. Day Hlld lllgtlt rtcViisl.l 
Rnilrrind #llewtd“firi ■’*tr# edit. 

Writ* NOW fur Lni.ini( I'. 

NEW YORK SCHOOL OF MECHANICAL llENUSTHY 

14 T W ilrd Street MEW YORK 




05 TO >75 WEEKLY 


. ILy. Mall f.'lwk t 
? Prohibition Agent f 
) Ft. F. D. dUTJuf 
) special A (feat 
flnve=t.l gator) 

> City Mi.tii Gamer 

> Meat inspector 
1 P. O. Cleric 

) File Clerk 
^ Cviml Clerk 
) Matron 

njUTHT IHFntOCTlOH 

EtlJir,. St. LiWJll, Lin. :->i'i d 
Tn fflr I-" Vli cliris EU 

tflCu*. QptMUTtHJldd**. *tc, 

NAME... 


I Sieno-Typl.ct 
1 Immigrunr l n-spccm 
ScAsnntr&sS 
Auditor 

fctsrin-Hecii-ctary 
D, 3 . Border patrol 
CliauTTcmr-Carrier 
Watch loan 
Skill pel LAhorcr 
Post TU MASS' 

Typist 

HriiKAU, III Arruh 
me KB KI-: pi How 

rk«t 1 "X |,J . S!iliiri'^ r 1*#*- 
At.L SENT I’RKK. 


"THERE’S A MAN 
WHO’S MAKING GOOD" 

*' 'That’s Rwf-e Daniels, ene of k^iH>st vofiti^ executives 
in this business. Four years ago ho was an a^istant shipping 
clrrk. Came Lo me ond tv anted to lcnovf how he could get 
ahead. I negmm ended a course in Transportation with the 
Inlernational Correspondence Sehcots. Wanted to sec if he’d 
slick at it. 

"Tie did. Studied nl homCj evenings, and finished the course. 
Now he’fi Traffic Manager — this best one we ever had, Daniels 
is. headed tor a IngiltT job. When a young man has ambition 
and backs it up with training he’s bound to climb, 1 ’ 

When officiaLS ot your company lalk about you — and they 
ilfj T don't forget tha( — do ihey consider you m a. coming PiQri 
or as U man Standing Still? 

Start loftny so build a future for yourself. The X, C. S, ha,s 
hrllierj thenisand-H uf Others uuL of tic fut and into ’well-paid 
positions ih rough spa re- time study at home. It can help you. 
Find out low, simply by marhinE and mailing ihe coupon. 

_WHITEJFO ^FRiiJWKLET_ 

international correspondence schools 

Bo* fl5fl l-F, Svruntvn, P^ana, 

Wlrlinct east or nbllKutton, please .jlL n;j a capt I'f your b^nlt- 
trt. “Wh^ Wins narf Why.'* iukI full i ^rtlculaio about thv couth 
U.fwt j wMrh i have inal-kiiil X Jcl Llie i; b | ; 

TECHNICAL AND INDUSTRIAL COURSES 

Architect 

.UchElccttlril Pruitsman 


lluIMfiff Fciri'inan 

Fi'hctt'LL 1 ItullLl^r 
f’i'iil uii-lor and Bulldur 
Si ructural iH'JiftHMLitn 
structural EuuLnecr 
Elcctriciil EaRlneer 
Btcctrleal oui tractor 
Klertrih WLi tnff 
KEiH'LtLc Light |nc 
Readbis Hi 'fr BSucprlnl 
Te-LegTH ph Kti£ln*er 
Telephone Work 
Mechimical Engineer 

M-reh f> rn ft snmn 
Machine SIjijli i'ractlco 
Triolaiakcr 
Fnttc rnmakivr 
.CLvil Enif Infer 
Urtuhfejrine sitd Mapping 


n AuteEftiT.lt]* Mtehials 
□ A via lion EngjnL-s 


1 Rrltlce Englnoei" 
□ Ge 


JtJaa Euirlnu <![;«■: u I Lug 


nuitnljer and Elcnm Fltlef 

flutabliir intiTctor 

F««&tari E'ltlmlicr 

Hfflt-jig and t'l'iiC JiatEoa 

Shci*t.- Mvral Worker 
Steam Engineer 
Mnrinc EruTinecr 
□ kef rl Bern r|jw Knslnoor 
Jit. rt, Pfiglilmis 

F IflKliW-jiV &tgllktF 
hdatry 
' Pbarmaqy 

JfaB] Mi nEng EmrEnper 
V a v| Ka t Son □ Asa-iyer 
J Iron an.1 Steel Worker 

. JTexi Lie (Srptseer t r SnpL, 

nCotEon if anufactucJn^ 

I Woolen Manufacturing 

G Frau fiKwlni; 
"It'outfrr Fartnmjr 
J llathenmties □ Radio 


BUSINESS TRAINING COURSES 


f ft ii?J nr%$ Management 
j 1 1 h 9 li : i n I Management 
j Personnel ManairemEht 
j Traffic Management 
] Accounting anil 

0. P. A, fAnr-hing 
[Post Accounting 
iolik ecp I n ii 
ifleerriJirSat Wort 
l^palsl*tii □ French 

j Salesman ship 

I Adrcffiiini; 


I nuf.[]H"- S CmrcspnlfKlcliCO 

|St!„w card arid SSk-r, l^'Uertng 

Htenography and Typing 

31ii.4llR.il 

^Civll Service 
JltflllurHy Mall Clort 
□'Mall C.irrier 
f ]C redo Schccil Subjects 
IliLfih Hr In -oL Subjects 
fCart cionlng 
] J I lu st rating 
1 Lumber Dealer 


i'ams! 

AiJdro#! -• 


City 


Buie 


Occupation,..,-,,,....-.,,..,-— 

ff jvdk i'n. Pflne-ifii.. iejijf rftfe cohpcij? to fic I*Urmt tw&l 

Cttrr i*inn\kvncv BtfivitI* t'Jhiiiiun, iffflL/cJj JienCi-roi, Ccristf* 


Learn Watchwork, Jewelrywork 
and Engraving A fine trade eommaDdii^ 

^ ® n poorl ■mlfiry, anti yciur services 

always in demand. Addn^s Homlogtcalp Dept. F, Bradley 

Inatituto, PROj! I A* II/LJ MOm, for our latest catalog. 


\X/l_l V uric lid Srt lug, Summer atid 

vv n i tYAy i i-Vm eathtrifK? hmbenues i<»- 
-ncts? I buy hiindnsLH of khidfl 0>r UNilleri Inri-- 
Borne worth SI to 37 each. Simplo outdoor work 

willl ji:t Ii:i[i-I 2 r:i"i ' pkl'.i'nn, prrn>-Einl firiiil 10 Prnl^ lpn®[ 
■ ![.n [>p. fup ii jy il’i'i "U n ! rH Pj^nn-.nrC«Bi ly-Turr* ■r:.iiiiif > I i - I . 1 , 

HR-, SiHOUVihl, DEALER IN IttSEeiS, 

Pent. S. Pg* l»g*, ¥■» Dl*ia. Calll. 


NowTo Secure A 

Government Position 


Why worry about strikes, layoff*!, hard 
t i nioaf Cot a G over i s men t j < ■ 1 3 1 In- 

creflwd salaries, Hteady work, travel, good 
pay. I'll l dp you bervim* zi Ouston 
Ilnuset'tcrk, Railway Foetal Clerk, 

Pc*t Office Clerk, City Mail Carrer, 

Rural C’urrier — orfifetauy utliur Gov 
era iwnt j ob you wn .11 E.. I SfiTi - 

tsiy-Eiomi nor of Civil Service Coen 
miHuon for 8 years. Have helped 

sands. 0 w FREE 

My boot tfllSo p.bont tht> Jobs 0 (.ur'i'i 

and how I cm tiEln you i;e6 ulic. Vt fLlb 
TOPAV. ARTMVIt II BirTtastON, Civil rum . ■ ... 

PATTKItHUX SCHOOL. «l w*.ri U.uld.ui.ltua ■: r.S\ 
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A BIG PAY JOB 

Up to 53 5,000 a year for Grwr 
Grudina tea, Electricity am] Radio 
now pays ftimdrcda of trained mtu 
u p to ->200 a n cek. The w urlil > Cftat- 
Cst biulnoK)^. UllIkms— iioT MlIfEDIU 
— but bill torn! &r dollars are apent In 
t-hetn yearly. Now ts the time to set 
away from low pay! 

Learn in Only 3 Months 
In Great Greer Shops on 
Real Equipment 

Mine ta rot. a com-* ptnldcnce course. 
Yob Biflrt any day OP any evebJutf. 
It Sis J5I aclieii | r rj.i-.y. Quick. IflbciiiutLnK 
1 fa Si'j I or. Y 0 d learn, P n cren t, nil i n \sm. 
live ci|Lilpnte'nt sn tremendous Greer 
if hops, l lectr Iclt y is the fa Btewt row - 
]riR L i iil i tst.F y let the world ■ Radio a 
close second, arid yet. in its inraney. 
In a billion dollar Industry. l/hon^e 
one of llie^e w under Tul profew Ions to- 
day. TmidtiE men by scores needed tor 
positions up in StfEiO a week. Flrir[ unit 
now at "Hit. my great aha pH truEulUb'- 



You Get Real Help 
to Big Jobs - 

Five ppopl e are So lay bJft Fruplijy- 
mcnt Department, getting mini TeJ - 
Grew men. Yon pm* tinir help 
be tore jLint ftifer gradual Ion, y 
linn't 1 e:t money ho|d you hack. 

Get my tree bock, Ij-urn 
how 1 get you ready $<? y'jr ^1 
limployern gladly pay § 

you wliat you erg 1 I > 

worth. 4 jTf I P 


i /Men 

9JJr Wanted 

l/ Greer 

’ '■ , Trsili.# «I 

M e n are 

r j “' Weediml. r liuvo 
Hb made linn rl reiis of 

Hr 5l[i.om) il year men. 
Kl#*^ 00,000 in I he la u. 27 yenrn 
Wjr have come to Greer. Tfioiii- 
sfliith tiiqre In the future will 
jr likely rome here. Be one of 
them. Head eoupuii to tut; for open* 

tne*. 

GREER COLLEGE 


Dept. 311E, 202:4 $. W^fcmsh Aw. 
CHICAGO, ILLINOIS 


FREE Electrical Book 


Erwin Greer, PrtsiJrnt. 

T>efir, SUE, 

2024 So, W'abRsh Avenue, 

Ghlco&o, Illinois. 

Send Free Bonk and details nr Special 
oiler, without Obligation to me. 


Xatuu, . 
Address. 


state ... 


. , , Arc, 



ordinary snUirv trs 4 4 Jones 1 
who screws nn nut number, 
ill l , hecn llkc th ry Ca ei q uk-k- > 

ly teach sorneoae else 
to do it j mat AS 
wetL ^ m . 


/ GREER 
/ COLLEGE 

you learn hotv to 
i boea the job. 

f Quickest, Easiest®* Ways 
to Become Expert 

I'll allow your fare here free of 
eatra Lw-t, thin help you to a jnb 
while lournbiR. Then 1 not only 
fit yon to get a big pa>- job, but 
I'll help you hold it. Vnunjc an'!, 
old, educated anuL uneducated, cx- 
periepcu’d :tml inexperienced, haVQ 
found Greer Shops* training easy, 
fnaci until jie nnd valuable, Yota 


r OWN YOUR OWN^ 
BUSINESS 

Re your own boss. Learn 
it all. Ri£ men draw big 
money because they knrnv 
the whole business. You 
can't make lag money by 
just doing one single little 


learn nn l»sir, uetuftl. Full 3 jKh^ equip- 
Jificnl like J i at will u-niJ-Tc iKi Out q-rs 
tlif* big pay jab, Coupiict betaw 
brill data l 3 s. 

DON'T DELAY' GET MY FREE 
BOOH mo WE 

GREER COLLEGE 

Dept, 311A , 2024 S- Wabatli Avc, 
CHICAGO, ILLINOIS 


FREE Auto Book 


F-rwln Greer, President, 

Depl . 51 1 A , 

2H1-J So, Wnlmrli A venae. 

Cl tcuftjp, Illinois.. 

Hi "■'* t-' r- 1 ■ Hook utUl detail?? Of Special 
oJJer, without OblllfutkiL Co imC, 


Name, . . 

Adilre^--? - 


Stale. 




Fre-mpnclyns plant inrluiUnjt thr^. 
ru ili'ni Ijliildtrige :t r ,vS llireu nir- 
ports in the Chicago itren, Xipnl 
i'mi !i .r .-• <- * ii «r i i t by shUiHrifd efidfrita 
and yysultiutps finve inade l.lii« pi 
tibJe. Aviation ccitli uaiiLik 1 * the 
enLintry ri^'f-r bavo ectno tu ptnrvi’t 
Lit the I rennun tmllay > >i to- ■ torn , 
plan» t inxtnjinr'Al-, wndd itna 
metal wcrkinL!. f!f[nlpnient, weidiag 
n.nd ignition jtliop?. Many mcire 
bave come tj> ooitsuh fur t’ ! i.-‘ 
Aviation I’ngitlei'r, <!’. L. Luir. I, 

rsgfivrjipg nirpl de^ijer and eon- 

struntiun. 

Get My free Book 
*'Winning Your Wings” 

3 rarq how iuj .-UiclerLlfl tire new pr*- 
paring (or nniaslhR opptjrlunJtleh . ,■ 
LtilfJ iHott, fa-ciJiii I Lug and alluring 
liroFo^Irru— ’Aviation. Flm! atitabotit 
tji > Rruji-t sllOp nnd field traLoIrnf. Our 
r.iies art reaHStuihly low It^caisKw or 
our hmiecnroHmtJit.. Mall theepimon 
in'iiu. [it full Uft.illH i.f my rrco vim- 
l il n > : >i L iJt ofTer 'pikI of ihc nuiny ways 
in wlitth I help you Lo pllnLta nt.iE 
Tne-ctmisifi’fi Iktinse. 

Now All Can Learn to Fly 

My slinp? tr^lnlnn |d:in fqlilp^ you for 

CinV tU'i ni'ti A k‘ 44 i I lull. Get: thn 

tlMii ii-i Eoiiay. 

GREER COLLEGE 

Drpt. 311, 2024 s. Wab.^li Aw. 
CHICAGO. ILLINOIS 


FREE Aviation Book 


Em In Cretr, I’usidLiit, 

Dept. -111. 

2 d 24 ^ nbn^li A vo., 

< ; 3t i C nftH] , [IJLtini ;. 

rkr-ri j ri'u it**-. «!. nnd tier h IS af .^rLul 

eiler, MtHfUt objl^nt iull to me. 


5C;iins, .... , , r , r , , , 

Aiflrww... r ...... . 

Btate. . . ........ Age, 
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Learn to Mount 

Mittens likoThesg 





kp r.iall, «jf / \ -Aif.-#™ - 

'■J& I I nt »rh-‘ i, In uparn Usihj. I \j r r . r 

1 J:iL^r-.- I I i. '.-J' 

b|-'j 9 r^ Iror wqpJs- Ollitfla'Kf-aPBi ituri .achtHiJ. I 

I v Jr i=ah*j $su to saoo w;thlv \ 1 *£y 

tjlt* W !■ «-iiTurl , ,\1 ij B bcmc-«trj'jv irr^Jqjil^., V j 
■r ibiu£i< SI” >JOO nun? IiHb huprni’M tn nrn: yum. \ J VJh 
~ JiiH-n Vuku, ti, T .. 9 . ivtfl i2'l' far a mhom umI'i!. * V'lffW 1 
Crawford, ti. I,., T=-rl e^sji ■' K^tci-t-H wkila Luk- \. 5 

iiit ' 1 ir'vijf-i’i ?. 1 r Wrilofnf CTjmri'J'itn Jcifiartiipsjtin, ^ 

DETROIT SCHOOL OF LETTERING 

15Q BtlltlMHI Awh. k'-tt. ]-SKl OLTROIT, MICK. 


Make Big Money— 

f ll tlu mPal prufi tkbl-ii f) P ALL *j>ar#r 
■ r Sr-ll pour EDOunlrd np^r-lii 


Tmldfrm' .. . 

limr Sr-ll four EDoanlrd njurihm'rm Mf-isrct 

tTxpbU-fl fiirfcul fildJWM, butlrn,. TriEipffl and (i K- 
W»vji u AliJa lnj-.nr KH nf uri’jr ®ftn, I-!- Jode- 


. _ efct. fcUflu pletltf M 
etio itrH.ida r rnJIa, hnot", 
[e« r<Hjr ppivn-Hunitj^ 

C ouiscin rlEtll NOW. 


Injf m(smny— far atli- 

T i, and far ,*iMi[k.rin_ 

L dill?. Send thi 


Free Book Coupon 

Narlbwntml Srhaolti Tiiidcrmr 

337 1 Elwood Bld|.i Ofnahn, Nqbr. 

Send nr. abaal atekr free, year ElJartralrd 
b =!■-•. jr, “flew Cn Mount. Game. IK A u-. ■ •• : *: e 
Inrw I mar lenra tn be in expert (ax Idarn ht 
Mail r and quicker b? mail, No ■ i ... m s" ion. 


lV a itti 


,j e« wit ? 1 


M Addrst* 


EARN to mount and stuff all kinds of game, animals, birds, fish — tan 
furs and skins, make beautiful rugs, robes, etc. You can learn easily 
4 and w# during your spare time by mail. Great &{>&rt and lets o / 
/wfL Lesacms are easy and intently interest! n it. Latest museum 
methods. This school is 20 years old, high class and reliable, and has 75,000 
graduates. Suae ss guaranteed. Don't delay, but start to learn this ex- 
tremely fascinating art NOW,. 


FREE 


Beautifully illustrated book, “How to 
Mount Game." Explains the secrets of 
taxidermy. Dozens of photos of mounted 
specimens. Tells how you can learn this 
great art, no longer a secret, right in your 
own home during spare time. Tells how to 
become a taxidermy artist, how to save your own splendid trophies, how to 
beautify and decorate yOur rfxjm and home with natures choicest art. 

Tells how young men and boys can make the BIGGEST MONEY from their 
spare time. Don't delay. Clip coupon now. Send TODAY for this Free Book, 


Stop Making Mistakes 
in English 


iv-ay to Improve your English. Nn 
Gr 


Wonderful new 

ruJi'H tq lf!tfrn- -V^b iijariJ study. Griurimfir, e polling 
p;i actuation, pni rut aria t kin and. expression taught Jn 
la nuUUtea a day -- at tinmn, gelT-Correcting fort lira 
makes It fascluat in# Am ii game. Write today Tor free 
hiiiik "Hah” You f'm MasSrr Good Emlish-~in ih 
d f in n -tf# t r IHitj, ■' Arid re® 

5 HER WIN CODY SCHOOL OP ENGLISH 
Cl SAAfle Bui1rf)ng! Rocliefter, N, T 


Many Other Government Jab« Obtainable 
steady Work— tin Layoffs— Paid Vacations 
Common Education Sufficient 

MEN— BOYS 18 UP 


Travel on “Uncle SamV’ Payroll 

$158 TO $225 MONTH 

Mall Coupon Before You Lose it 

/ r m*NKLIN INST|TUTEr"l>frpt. EfT^ocIrnttr, N.Y, 

/ 81r^: It itrfli tes rae, wsrhotif nharge. U i Full pjjrtlniilnr*, reJJIng hcitr tu 
jt became u Jtatlwxy he> tnl f'k-rk; ■ ^ nd cupy Of 3^-paee book "IJmr 
^ to Get t;. S. GuvHTament Jpt?a.," Vr ills list of lu^ny positions obtalcabJe. 

/ Kiibie.,,* 

/ 

/ Address.,.. ............ 
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If you want to fit yourself for a start to- 
ward making big money in AVIATION— 
get into the creative end of this rapidly 
growing industry. There are good aero- 
plane designers today who get $12,000 a 
year — think of it — $1 .000 a mi? n t h* Let me 
train you in Aero -Drafting- — and put you 
in line for a position like this — Remember, 
you don l need flying or mechanical expert- 
ence to become an Aero Draf tsmam 

Former Factory Helper 
Raises Income to $7, OOOaYear 

A. EL FScmler of Detroit, Michigan — one of my 
students had a factory job at % 12.00 a week when he 
enrolled with me. After taking my coarse he was 

B ecked from 65 men and made assistant Chief 
raftsman. 

My Training the Front Door 
To a Place in AVIATION 

No matter what you are doing now— if you can tea d r 
write and Understand plain simple English and want 
to get into Aero-Drafting, mail coupon today. Let 
me show you what T can do for you. See how f 


— Learn about m 

to 


train you— at home — by my easy practical, method 
ny employment service that is free 
, Copy sketch and mail today 1 

Mail This Coupon 

m - 1 If Ton Earn Less 
Than *70 a Week 

Get my free bonks frivtng all the 
facta about Aero- Drafting and my 
training Read my money back 
agreement which says you must be satisfied or your 
training costs you nothing. Make the start to big 
pay today. Mail sketch. Get Free Blue Print 

Engineer Dobe, Dlv. 11*51 

1W Lawrence Ave. Chicago, HL 


ENGINEER DOB t Dlv* 13-51 

If SI Lawrence Ave,, Chicago, 111* 

I want to Krt into Atfmtton through the Drafting Room. Haro' a my «py 
of sketch. Bond me Ena bios print roc* poor rm twdr» "Sae- 

censful Draftamanahap” mod 11 ‘Sly fiy-Raislng Elao„ 3h all Free to my. 


Name 


I X^bvii 

; fmn) Stair 


AIRPLANE BLUE PRINT 


1 Train 
Yon In 
Your Own 
HOME 


Learn to be an aeroplane designer. I will train you RIGHT IN YOUR 
OWN HOME. Here's your opportunity to get into the big money earn- 
ing branch of Aviation— Designing aeroplanes. Copy the aeroplane pic- 
ture shown here and mail to me with Coupon below. If I think you show 
talent for this work and really want to train for a big pay position in 
filiation, I will mail you direct from my drafting room an aeroplane 
blueprint in three views with all main parts named and explained. 


GET INTO AVIATION 

through Ihe Front Door -the Drafting Room 

LEARN AERO-DRAFTING 


Pay-Raising Plan 

Writ© tods? far this hook 
ivhth ban started hundreds of 
ithTi—many wttb bat little edu- 
cation *nd u© espcricocv ©□ 

the mad to «Uta«*s. Lvflrn 

■taut Pin- drfiftLn.fi InMtxlimiiratd 

i farafih mr stadento wktwae 
e*tra ©harps. And mil the 
other feature© ©f my training, 
Writ© today. 


FREE Blue Print 
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Walter If In ten 


T» this . . 

Free Book 

a World -Famous Flier «kowi 
how Yolt can get into 


Tndl-blaXtT, ulofieer. ei- 
plurrt, i EUStrllC Lu r a A V 9 . \- 
TOR. I'lm to pilot a 
pltw arrosH the Atlantic — 
Ibc famous KC-4 amj first 
to fly from North to South. 
America. First, loo, Id c*- 
lAOT'O the Upper A mason 

Jiincb-fl* rii i- who Wii.l 

tt crock n>'llim iDKlrurtur fr»r 
till' \"nv r v during rhe Way, 
Wh» today Is training far- 
slghlcd H'n-Et for A vint LoH. 

li ih Hook Lk yours i- It |,h tor 

the ecu turn below. 


TTURte Ls the book tbsl it'll! - 
essetty what Aviation oi- 
lers YOU. W Alter Hinton — hero 
of luBbry-maldog flights — ;k«i 
you otaelly where your oppor- 
tunities' lie* trriictly hoW to fit 
your$e! f fur tli ™ . 1 Tere ia a b«Ji 
Id r taeli wi [Jit oO rs i u i,'h g< > orl ’Oil n> 1 
bunineFH npnse to let this oppor- 
tunity ol u Li Ittinie outgrow them! 


Aviation is Ready— Hinton is 
Ready— Now It’s Up to YOU 

There’s BIG PAY plus fas! growth and u real fuhtre 
for YOU in Aviation. Your one sure move is to get 
the tight training- — QUICK! 

Hinton will train you for Aviation, right at home in 
spare-time. Ills proved course teat-boa all about 
plane construction, rigging, repairs, motors, instru- 
ments, theory of Might, naviguiinrg commercial 
Aviation. Whether yon plan to fly, or want one of 
the forty Big Pay ground jobs, Hint on's Free Book 
tells you how to start. Clip the coupon and scud it 
TODAY! 


yHali Kcip jot 2 act\^ 


Walter Hinton. Phi*. SM-C 

Aviation Imtjtute of Lb 4. A. 

Ula Connecticut At**, Wiihlitftan, D. C. 

Pern! me your frre Book telling how l ejvn train under 
J f>U right at home fur Aviation. 

Name . . . 


Street 


^ City 


Afl* . , . , . 

(Must bo IS or oven 
...... Stall * . , . 


~ ...Be Y«*t| 

lib t® iraiw? j( 

Copy this Sketch y 

tor ./ 

FREE Criticism 



T.J-I HI* judge jnUr talent fof 

drawing, Criticism FREE to 
Over 14 years tit aHr- 
Pie-ase Pttie age on sketch,. 


Would you Uko to turn your talent 
Into mbnty Ind rDcuivu tram $.5 to 
HOD far a 9liitl» drawing? 

I’ttmmoreLeii A rt i ‘-t’i matt' big SncomOtly 
\lilJLmi-. of ilnl Liir*» urn paid each J eai fur 
II I low rations, (Jnrtwn 1 ; and LkteL*riiH tLM'd 
for advert is* ini; p u riMm. 1 * . 

VOU CAN LEARN AT HOME - -durbur « r ,nre Mme- 
by nur Quti ' ^ful corraiKimlenre method. N , , j-rtu 
vioub I'Tporii'in'o nm'iwary. (.Totupluto yf 35 

fiiHrirvaljuM MikIck magazine illustrating, 

s'iintKiiiiiig. leUetmu. [KHsttT drawing. jidh erthlng 
layout Lind fashion ntoaiun , tupi tfu rtrith p^rs^uttt mi- 
ij'r.T.in n f f,iN u e 1 .<, tf it 1 frimil ilrtitri'ttgs . Prof e>ajoruii Art- 
isl f 8 Outfit given to every student. 

I\j/tr3tcd £>ook 


THJb yon hirniirn.H**f In n-rentliuf facta 

Mi'iLIl 1 ' iLjnr ri’i 11 C>in,»-|li.lf Rm! ij(* 

ti-nn- VOy fan I>-<h rfti,' a tTuJVii- 
afnnBl Artli-t. W^'linrart iht- ab- 

j b ui ’.'1 i-r ’ • FREE wtirTi TttTijr.inff nk*uh. 
fi. h.-M !&e BtilWpif rw ri'l ri 
ta i-ootr *h 1 rhuir 

THE NORTH AMERICAN SCHOOL 
OF PRAWIN6 INC. 

431 McKinley Dldy.* Butlnln. N. V. 






DF A RAILWAY 

1 / TBftF F,C iMSPECTOR 


Earn up to 

per month 
plus expenses 


Many todti jup npofied to 111 I e* Idl ing 
VOCttHCLCb ill I tii;- f.i-’Cii'ul Lijv railway work. 
Fays siJO.OO to Sl-to iKj monthly to otart. 
Haptd advAj^ofis to i? E7. r ,.tnj. ?;uiKl.r.NJ, siSd.iJd. 
Travel, of remain neur borne. 

For etuvcri veara thin -u’hool has tralneil 
lutb for Tfofllc Inspection llbeeI aanlsted ttiant 
to poidfcloiK Liuott CumDlrlJoil of trnlidtia. 
Railway^ look lo ik For nion. We'J I train 
yon In a few weeka’ stiarp Eirrie home - T 1 dy r 
and u|]on oomptetlob n--l-n you lo a position 
Ht a dell cite Satury or relLtnd your Lull lob. 

Send fur free booklet 

f*esm complete detalln of tills great 
ujLfinpwddd ururoraimi imlfty. Our free 
booklet etcplalfu nil ftSinut It now we 
Imre obi ulnerj posLllons (or dor pradua-tm 
- ami what wo nab do Tor you. yiritn 
today. 

IAII THIS CUUPON 

TO -DAY ^ \ 

\S11A^ D 1 * V 1 

? SV*"'*' %or free.,^^ lel 
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VOICE! 



NOW 

you can 
have the 

VOICE 

you want! 


100% Improvement 
Guaranteed ! 


Ah matter how hopeless your ca$r may seem — send for free Voice Book. Discloses 
startling voice facts that may save yon hundreds of dollars. Tells all about mar- 
velous new SILENT Method of Voice Training, Increases Range, Improves 
quality. Banish hu ski ness— hoarseness. 100 per cent improvement guaranteed— 
or money back. Mail coupon at once for free book — the greatest voice book 
ever written — sent FREE with no “ 
obligation! 


Mail Coupon for Free Voice Book 


No matter how hopeless your 
case may seem — send at 
once for FREE Voice Book . 
Mail Coupon Now! 


Perfect Voice Institute* Dept, 

lt» So nay tide Av*, f Chicago 

PlfcfcijE; t«?™J fi tE.fi fi and without tibtijrsrian „ Prof. Frathtfnj«r'i 

new book. " Physical Voice Culture," 1 have checktsil aubjeet in 
which I am most intervat^d, 

□ Voice □ Sirtgilig □ StafrmrinQ 0 Spenki-ng 

jVh fH4 


Perfect Voice Institute 

Dtpt.lS’SI 1^12 Sunny side Ave,, Chicago 


Aditr*** 
City ... 


..Stalls 
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HU CMS SMASHED? 


ghgw MMg; AT? NOW AT A FRACTION 
WL JWE/&M of PRESENT COSTS 

Xnw — Et simply tin™ nut pay to lL£f> mal when 3-011 ran have 01] heat at Fuc:h lwtonii?h- 
injr low ro^t. Think oF the oonvcmiencc — no liiore pett Stiff up CO]d morning, no more 
choppi nfi n BO more * hovclt liff^-THEN THINK OF THE ACTUAL MONEY SAVING 
which is the outstanding advantage of the exclusively patented LACOI 

Wonderful Invention 
Burns AIR. and OIL 

FITS ANY FtmNACK 

The Lneo, by tnciauH of the indestructible MINERAL WICK, 
convert !» air arid oil into hydro-car bon GAS, tbn moist perfect 
medium for rmiiin^ heat known Co man — McftllM ALL of it 
burns mid WASTE IS ELIMINATED! ft'ante oi] vaii^PH 

soot and pjrease. Uy eliminating waste, the LadO provider 
clean heat, free From dirt ami grease. This is an eRrludve 
feature of the LAC 11 I — fully roveral by L r . S, patents — the 
Lino lb the only burner ho quipped and the only burner of 
ifa kind on the market. 

You Can Install It NOW-witHout* 
Loss of lleul in^ Time 


OIL HEAT 
COAL RANGES 



The Lncjo Jits right into any kind of furnact 
hot air', hot watpr, si earn or vapor heat, etc. 

A few minutes work and it a ready to licaL TiierniOitilL 
heat emu rol, Fully automatic, Operate* quietly, Guar- 
n 1 l L t:< -1 1 . Compile* with nil ordilin ude-a. IV nlc -n^w- Fof 
fij.ll informal Inn, Tell tj-pe of heating system you now 
have and mention whether you have electricity, Eicj 
(crniH, SPECIAL f NT H O D l' C TOR Y LOW PR; 
OFFER if you act NOW. 


DEALCHS 

>VAn%lTEO 

This is the peak nf 
the season — a gold- 
en opportunity is 

offered the rated umil or 
the man who will im-raL 
a Bmall amount in dem- 
ons t r a toTa—t h e n get 
out and SELL. 





Now you can have convenience and 
dean hcut for your conk niovc. equal to 
city c:u., Out at a IK Ail' TON uf ihu 
eorft. The new Ijicc power Cuok htrue 
LMirncr due* nwny wli h the drudgery at 
Ctjjil and wonrl Jlri'B. Fit.- cjlhIIv into any 
ro a l ern i-J: -• r y von r m ape, J l h* t wi i burners. 
I'iJveji you clean hear, ,ls fast jlh city 
giuL, huL ^efer P ua you cun eo away and 
leave (i <m all niff lit, or you fjn Leave si. 
tillin' lift'd, and uolhiriff will happen, 
Sold uu c:ih’. Usrrnn nC U SENSATION- 
ALLY" Lu\v 1' it 1 CL, state whether 
you have electricity, For hum'ce vi-jiT h- 
out electricity the LnCu N'nturul I'lraft 
burner provides dll, FtlvAT at amasltlg 
law cn,t tilt, any cent! rsuice or healer. 
Also a-ik aP 11 i.lt the New t iCu Junior for 
water heater*. pari nr Heaters, e;iD. 
Special jirlccs If 3011 write non. 


LACO Oil Burner Compand *•••-127 Union St. Griswold. Iowa 

Learn Watchwork, Jewelrywork 
and Engraving a fine trfide commanding 

0 w a jTorwi salary, nnri ynur services 

always in rlcmririfl. Address Horoloetcalf Dcrit, P. Bradley 
Institute. PEORIA, ILLINOIS, for tnut laLcsL cam leg. 

1 

5 

1 

t?MAKE MONEY AT HOME! 


| 'O. ■-. 1 irOT Sn.ir.fcJn.i *,wl BiirilnJiirfi, M 2 - rlBiwIric Tnlrrat rp. 

i, "■^P?V sjf rfinn :l rmtLimur 1 work S34‘lilUU > mil!, 

\£gi'^E'JLafit wiiil# l#irni>:(. W-t i^'Vtli >-'ti nt h(Fta*. FyolpupioriAl 
^-T -Irti.^n inlUll. f-i!.o]r IHIt Bpryi M |giT*'; WllW f"r 1' ItL'XJ boif-k. 

anTJOMftL AKT ^nJ&ICS- Vuot. aa-1, IPOS N Pe«^bom. Ctik.il! a 


Put this _ 
Million Dollar 



in Your Home. 


Let IS expert instructors teach you in vour spare time at home* just like the i ,->t Inch -: h 1 

Ft cry subject coperotl toy fu me inn tin.” QuettErm find Anawec method. And beat of n n f. w ccril ■ \ viy 


L'lhiruCnra, 

y this new 



(?+*¥ «>* monthly y»yiyi*nt«) brings you this burpaJu in brain power. Endorsed by 1 funny; 

CERTIFICATE of graduation s-Wurdcii [ Don't be held back, IUctciibd your Darning power r:; 
itud Interacting method. Kttnrtilbtt, It pnye to have » Itish School EdocRtlon. 

C dn H C A _ m Cir QaaIt It i fun to learn thia *uy ln*Kp«nalva w r.y, no fltid otP how 
3tIMI Iffjr ff n rX i DIIUK YOU. toft, may quickly prepare for bigger piii 1 attd eg I Lun:. 

Scud thin ad with ntmbnnd addreaa for f TiEE booklet, Wh.it a High School Education Can Do For SIj." Hu Obligation. 

High School Hone Stndr Bureau^ 31 Union Square, Dept. 3371- Hew York, H. T, 

LEARN HOW TO MAKE PI $50 TO $100 A WEEK! 

By BEING TECHNICALLY TRAINED 


THIS THOROUGH WAY m«u 

1 ru 3 s n \s?\ uuufj wsu ri?c to ^ f ti9 , ■ , h ey 

■make the larce, atendy income?- f Arc you ready for that? 
Nuw'a the time to learn. Muster a craft — your '■■raft. 

Select the nubjecte you wont to Rtudy from the ti?L 
Iwlotv. You cjj]i lua-ifcr them rjuicldy, easily and 
thoruilff h Iv w i th th c . Louis Tech niCLil 1 5 isti tute’fl 
home ptudy teaching, 

GET STAR TED TOD A Y 

Our methods and le?Ronn nrc no plainly Mild clt firly defined 
that you’ll be amazed how fast you master the work. 

liiiw BtKiU will you be f|ua]ifim{ for an inefeim 1 ? 

Write iir today! Get complete ini oririntt-rn. ( Usr 
biy free book cap In in? it ail! 

ST. LOUIS TECHNICAL INSTITUTE 



CHECK WHICH COURSES 
YOU WANT TO LEARN! 

Drafting: jteJsRS?"™ 1 

DHcBtini? St Vi L ntilntlil4 Smilnoerlnff 

QPliitnbinii and Sanitary Fnaincvrlciff 

□ Shret Metal DcjilffnlnH anti llriifilnpi 

□ IVtllcr Maker Laying Out & Inspect: inn 

□ Steel Ship Laying OH & Plan Heading 

□ Contmctlng Sc F&l Ifnutlnfl, 

□ Marhcmatkp aucl S!lclc kale Heading 

□ Aeronautical Drafting and En (’jinnee ring 

CLAYTON AVENUE, ST. LOUIS, MO. 
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T HREE bloody finger prims on the 
cash register I He might as well 
have left his calling card — his 
doom was already written ! These silent 
witnesses told the story — identified him 
i— convicted him! Live through these 
thrilling adventures right with Detective 
McDonald as he gets Arizona's first 
finger print conviction. Mail the cou- 
pon below and get this gripping story 
FREE, with 12 others just as exciting 1 


13 True Detective 

Stories— FREE! 


Cliy ox\d State. + . ■ + ■ . * * » m ■ - ■ -400* • ■ ■ * • 


The Knock of Opportunity 

I s the knock of the postman, as he brings this book, 1 " Finger 
Prints/* to yon. It brings you fascinating true detective 
stories. And more! It tells you how YOU can learn 
Finger Print Identification quickly and easily — at home, 
by mail— -and at a very small cost — made still easier by 
our liberal Easy Terms. Mail that coupon NOW! 

Institute of Applied Science 

19Z0 Sonny side Ave. ? Dept* 13-51 Chicago, HI. 


r 


Institute of Applied Science , 

1920 Sunny side Ave +J t*epL 13-51 Chicago, HI. 

WlftnMH nnv dhllflflllrm u.'Tin tr - vet - , Nrn>l me pour new, full j 
i I , FH KK hook of nut h* ntfa detf rt i w tales , " Finqor 
Prints", ft lift full cLcuik of jour lew pnoo# WmJ ptfjf- 

Wwnt oiana. 


Arff/rft.T. 


Gripping Mysteries t Gruesome Trag- 
edies ! Daring Deeds ! Hair - Raising 
Climaxes I Every story will thrill you 
—grip you ! You won"t be able to lay 
it down until you have finished. 


Finger Print Experts solved every one of these 
weird, blood-curdling crimes I Finger Print Ex- 
perts gathered in the great big rewards — were 
appointed to high official positions for their work! 
Every day more and more trained men are needed, 
FJew Bureas of Identification, new positions are 
opening up all the time. The field is uncrowdedl 
Opportunities are unlimited! 


Think of ill Retl Seem Service Qpafttcm 
give you “Lnejde dop** on ml crime c*Ki. 
They reveal their ««*t workings — haw the? 
solved big Crimes that baffled the police ell 
Over (he country — how they won handsome 
rewards! These stories ere YOURS FREE! — 
ii you act quick I You would pay a good sum 
for them it a bookSlors or news-stand, Here 
they are youra FREE- -for tbe taking, 
th« Coupon NOW i 


Big Demand for Trained Men 

Make s 2500 to 1 0 , 000 a Year Send for this Free Book! 


YOU can learn Finger print Identification easily, in a 
short time — in your spare time — at home I YOU can 
make £2500 to $10,000 & year as a Finger Print Expert, 
Find out bow you can enter this most thrilling, adventure* 
some profession and make big money fast 1 


— Telltale Finger Prints! 
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DRAFTING 



Learn at Home 


DrAfTiMG pays good salaries and h the stepping 
stone in even better positions. Many leading archi- 
tects! mechanical engineers and electrical engineers 
got their start at the drafting board. 

There is no easier or imre practical way to 
learn Drafting than through the home-study courses 
of the International Correspondence Schools. Em- 
plovers are constant tv writing us for trained men. 
We receive more calls for I. C S. draftsmen than 
for graduates of any other course. 

F. E. King was |£ a poorly paid ckrii" when lie enrelk-d 
tar the T. C. S. Drafting Course. By sluri}'. industry, anti 
perseverance lie httame Chics' Draftsman ef the L ! , S. S-le-.l 
Furniture Company, of Syracuse, lie i- non- earning more in 
a day than he used to earn m a week. 

A. J. Jluidiins became Chief Draftsman for the American 
PtrawCKKird Company and mcn-awrl his Hilary' J. 0 . > jilt cent — 
ako as a result of I, C. S. Training. 

Just mark and mail tfie coupon and we’ll gladly Pirmt you 

a booklet telling a'.l about the 1, C. S. enures in Draflinj? 

<ir oihtf subject in which you Lire inlcrt:&Eud* 


INTERNATIONAL CORRESPONDENCE SCH 0 DL& 
Eg* 566 - 0 -f, Scrknhm, Penna. 


n &Trli rv t<iral DmftSnfl 

0," " ‘ 


WEUlDUt Ortst £>r ylils-al itU IJ)>' [orl. plr.jsp Fqmtl nifi a mpy 
pf J4IUF 4S-,- iyc lim-.klift, “WHO Wirt* And Why„’ r amt tell m,* li.v 
I tun qualify rnr iho |iflsUJ«n. ov Ln tire pubjeci, tn-font which I 
bai'a mariifU an Vt 

O NecIrniFtal Drawing 
□ Drafts man's Co-yrie 
□ Architect 
iSiHEUTLr.il Foreman 
. c'oiirrHiici ESqlMcr 
i C'i r.t r:i i T> i r and Itultder 
. SE ruef u i'll] Ens I m?er 
Fleet idea I KrtElrmnr 
i Ekt-EJiral Contractor 
b'hvrrU' UT ring 
j. j I Iketi ir Light E ti? 

EJcctrie liar Slurmlng 
’i Ti IrKrajdi EngLnMf 
1 Ti-leUl^nr Work 
C.1M erhji n L«i E Lpfe ! ncer 

§ Machine {Shop i'rnrlice 
Tiwi maker 
I'ldtrmrtiflkpr 
□ Civil KhpilHiar 
□ SunreyJnjr and Mapping 

g ttriJ?re Knclisrrr 
O-ifl Engine 'Operating 
Auiotnobtle tVi'jrfc 

BUSINESS 


B E^PstneFS Mnniirpti-irtiF 
lrnhfl=!riil M nagais l- i-.c 
j 1'iTsnnnel M an igeniL-m 
U TraJHc 31 u n gfiuent 
J .Vi" i mt in:-i ami C. D. A 
Cflfldii rig 

a Cpst AmutnESriE 

lli'K'th*: rcpl fig 

□ Seewtarui Work 
□ Spanish □ French 
• J Salesman >b Ip 
□ A-Jvert!iJn£ 


Ar rhibctur.nl Drawing 

ArTsfFnn Engines 
'huniher and Steam Flr f r 
r-'liirnbinff Inspector 
j Foreman Fluntbci 
EEeinLii” Jin.! Ventilation 
Sheet -"t Tej al Worker 
Steam Knghtcer 
I; Marine Enjrini-t-r 
D Rpfniaerai m Englneiu 
rift. R. FosEtEans 
I j U Ifjhw .y Engineer 
L 1 Cheinb! i-y | ; Pharmacy 
t'hii il-n|ng Ivngl ireer 
\ ivi mi 1 1 m □ iKsayer 

iy<i 41 ji n - 3 Hleul CV. like. 

' l Textile Overseer or siipt. 

'..Cut i -lit M "ntifarturluB 
Woof fit VE :m Li r.^f 1 1 r hi I 
„j Aeriruhupe p I’m if. Cro»inj 
I Fmduy Fanning 
!. i il .it hem.t t ire p H ad Ea 
TRAINING COURSES 

G F^ u j Emr Corrc - pem 1 «nm 

SJn'w f' ird ami Sign 

Lettering 

D sreni'rtr.tptiy aiiLl Tyfrlng 
[ I Kn .'III 
□ Ch-ll Sr-n-lre 
I ltallM in- Mail Clerk 
n Miiil 1 .1 it: IT 
pCntde Si tu-. I RiiLfertii 
I jlThrli SctinHil .Snbji-ets 
P r I Si: - 1 Til cine D «':■?: (nih tnpr 
I j Lumber DnEer 


N^mc- ... 
Si rwt 
AiidrC-s 

City 


St; f ta.... 


Occupation. 

Jf |fl»W roMf in ririnfi/a, [iiis i*n<r(io* ffl tbr Jfw/-rKifC.»na| 

Correspondence Cnn.jdiii„ Ccjjajio 



If you likh 1 to draw, test 
ynur natural sense of de- 
sign, proportion, color, 
perspective, etc., with our 
Art Ability Questionnaire. 

Learn if your talent is worth 
developing, and how much 
training you will need. You 
will be frankly told what your 
score is* Many Federal 'stu- 

dentsareiuakingS 2 , 000 ,$ 4,000 

S5,GOO and $6,000 yearly. The 
Federal Course is recognized 
everywhere by art employers 
(ind buyers of commercial art. beam at home 
in. spate time, without previous training* 
P tr ! ndh'id'tttil criticisms on you? \i'ork 
bet this free test— send now for your Ques- 
tionnaire* Please state age and occupation. 


FEDIlhAl. SCHOOL Oi' ( OMMKRCUL DESIGNING 

5tr FederalScliftpIs Bldq,, Mimneapolis. IMimi 



F fllf can he quickly curcc{ i if you 

STAMMER 


Fend 10 cents for 388-page book on 
Stammering and Stuttering. ^-Ita 
Cause and Cure.” It tells how L 
«.■ tired uiyu'lf after stammering 30 vis* B. N. 

Bogue, 11125 Eogue Eldg*, 1147 N. Illinois St., Indiana polis. 

2 YEARSTO ENGINEERING DEGREE! 

il* 2 9 tvy - . Kh '? r loft h j' I«h!ialflat A d rnE nts t rat j ve or Chcin i cal E N - 

GINEER III Uh wtt'fciS. >iO eilt ran m n WiluinAtlona or |iL-|i -chi" I 

freI? rxpc ^- u *»™ con ^ rTOd hi ' 


Tftl -STATE COLLEGE 


Bdi E-ill} 


Angela. Ind. 



OH PAINT 


Ahi^mIiir Biw pwii l.iH'l '..HrSn'K n"?n m* wom^n to cm afti.T- • 


tir !. lir-, n>f=. OH. V A3 NT pJiittMf — iJ-nrLraiTB. '.nn<!jiiCii.cii ;i iirt 
1 -..i hji -i h. Kaiti ¥IJc in $!k) und nHir« « week .OIL- E r A (NT oi. L- 
H roJXAlM. S-t Ih rmw fur fii-.' Iltii-Lliatod booJc.PICTOfclAJ. 
AH.-I fi l IJUlfPS r.-.,-. li, |T ME'. £(23 UrenSiraj. ChicuBK*. 3 1!. 



Home 


Wrestling Book 


i*'L 


Ba an expert 
*r«tlcr, litturh. at 
lorno by raaiS. Ihe emtesl 
wr^tlcra rtf all, Frank G nteh :im1 Farmer Burns* I ■ -,>t I ■ 
wond'H .'hninpiiritH Siktp prfptiTKH : < riwiat wopd^rfat L^.ir -f tif Ilt- 
e .nn ertr written on 1 'hv-' "ai Culture n:vl kx|i*.rt W'renc.lirt^. Be 
ri.r»-i*t and hcaLtbrl llarvcile blit istrn wjrh Ttite k rr-.MT [rrte 

bP-LJk Leila yuu hnw. Don 1 c'.lJu?. Wtsco raw. H'-iic your eEe. 
Fafipef Surtii SfchHhrl > 3371 fty. ExtSibcisc B'dls., OmBha, Net. 
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Test This Amazing 
Money Making Invention 


FREE 




be re' a the mini r-tmitk.i tla money nuk^r of 
It* *■*! -ft- 1htl« iirivniit^ iwi*chlrr ih»i 
«!d-«!|l« wn wensr: obuilelc' N<w, jist a Inkt of 

tbe ■nr lit ntkti th* hum for yiui! Sc mp.lt 

it* t*u|Hin ie4*y fsr Ittwral FflEt TEST OFF C At 


^$10 In An Hour 

Just Showing This 
$ 1, 000, 000 Ca si Opening Machine 


N O more awkward stabbing and 
hacking with old-style can 
t>p£Ticra! No mnre danger of blood 

pi ij-'jotj i j ig front Rtished and lareratod fingersl 
tor ]K»w ii rmnarkuhlo new invention biutmhe* 
t-vr-ry old-style Cfttl opener 
to the scrap heap. Nmv a 
PimpSc twist of the wrist 
«peut> any nan Ln ti murUe 
of itciondiH, No wonder 
they ;il: simply 150 wild over 
i l ! Mo wonder sidesmen 
of ton sell to every house in 
the block iktid moke front 
$7 to $10 in an hour! 


Opens Any Can 
in 3 Jiffy 


Works Like a 
Charm 

This queer little dr* 
vice doesn't just chop 
;t ragged hole in the top of the can, 

It CUtn tins entire top eoinpletrdy out. rleiin 
aa a whistle! The marhirti taken hold of (hit 
can— ^jpeas it— -flips up Use lid so you ran 
j^rab it — 'and gives it back without any sharp 
od^e-M. to f-n :'i*c your fingers, You just put the 
run in the machine — (mm the handle — and 
almost instantly the joh is done! 


Revolu tionary 
New Sharpener 

Works like magic, Puts 
a razor edge on any 
knife Of tool In a lew 
Sfiromls, Anyone can 
Use It. Sharpens swls- 
Sof* too. The coupon 
brings fijr details. 


YOU JlMt fasten 
the con hi Urn 
h older and turn 
t li e h a it die. 
Nothing rornpSi- 
CiPCd, riolhljm to 
ge: out. of order. 
Open 3 any con. 
iHfjunre. rotund or Oval, In a few 
wjooiiLia. And, men, IT’BTAIPLK 
PaTKNTKIj, w there U do com- 
petition. 


Sells Itself in 10 Seconds 

Everyone knows how women detect the 
daiiKeroufi nldiHyle can opener, ImOgiliO, 
I hen, how they m'lcome thin startling nevr 
method — rlus ttupw -dir. n r ay uf doing their 
most distasteful kitchen 
ti^k. Mpn, honestly. I'm not 
liiuftjreTfttinK one hit when I 
tell you that not ten wonJL* 
sire necessary to J^ll any of 
them! All you do is hand 
your demon&t ratOT to your 
prospect- nod let her try it, 
phe sells he pud f in tr-n .sec- 
ouds by the cluck — and you 

? fM.-kE!t ft nU-E!, fat profit! 
"es, really, it H e just that 

wimple- and unsy! TJbftYa why 

S75 to SI 50 io ft week is easy 
almost anywhere. 

Act Quick for Free 
Trial Offer 

l don't rare whether you’re an 11 old-timer" 
or ju-d breaking in- — the quickest, easiest 
money of your life is waiting for you. now, 
right here! That's a mighty strong statement. 
But all I usk is ft chance to prove it at my 
risk. I know this proposition 


OH BOY! 

How the Dollars Roll In 
FULL TIME 
$265 In A Week 

'Tlerc is my 
/ 'V record tor drat 90 
W days with 

X „iJ8 SptctStK — June 
P • W l ; b «U sucedos; 
X jd3 June 2 d , S I 
'■ jagf pee tl o s i June 

30, I Dll SpftodGs; 
J 11 I y g , -* a a 
Speedup, Specdo sella to m 
out of 1U prospects. 1 " 

M, Ornoff, Va. 

SPARE TIME— $9 First 
Half l>ny 

"Thi L Hhd artemoon ¥ re- 
ceived r?iy dpeedo outfit I 
made Sth" 

airs. it. Spain. Knnaaa, 
PART TIME — $20 In A 
I fours 

“I worked about three 
hours and took J5 orders, 
riiia is certainly a nooney- 
inahcr.'" 

O, C. GrcifK. VTya. 


will coljl iifcoUcy fur y ou so fsa t 
that bt will make your head swim,! 
Territories are closing raat. TJie 
Free Terit otKstH you uathinif. JUat 
mile me the coupon And I’ll shoot 
you the most sensational dollar 
rnikhisi i>hm you ever heard of, 
Mali It today! Bikht uow: 

Central States Mfg. Co. 

I m Mfcy A T e„ Dqri, A.7A3-, Si. Uiis. Ho. 


IT. 

1 1?' 


Central States Munufsctuiinfl Cr, 
Ilvpt, A -"«■*, 4S00 Marj Are.,. 

Si. [.iiiiis, Mo. 

Kiisti inc facts and -Jrl all of your Free 
Test offer. 


Name 

Addrrss 

Town, state 

f > Check here if inUTEidcd only in «uc for 
5 ‘ou.r OV.-J 1 home- 


Li" 


□ 
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We Will Train You 
in a Few Months 



, 0 ay and Night 
Schools in 
Ch i cag Of D e 
Cleveland, 
Boston, Phils. 

No Books — 
No Classes — 

Wonderful 
Future in I his 
Uncrowned 
Field 


Experts Earn 
Up To 

$125 A WEEK 


as MECHANICAL 
DENTISTS 

We teach you to make rub- 
ber plates, crowns, bridge 
work, metal base dentures, 
etc., for dentists. After 
graduating you are ready 
for a job or can open your 
own laboratory. We assist 
you. 



Big Demand for Men! 


Mechanical Dentistry L-j the laboratory bench work which 
the dentist turns over to the laboratory worker. Master 
1 1 lia profession and help meet the demand of 63,000 dentists 
for laboratory work, Every city ;<nd every town where 
dentists are located offers work Lo (he mechanical dentist. 
Wp train you in n few months in day or night school for this 
unr-fowded field — no classes — nd books — no mechanical «*> 
periencc necessary. No Educational Requirement*. 

Work Your Way Thru School 

We will help you find a job to meet your expenses white taking 
our traininE, And we will help you find satisfactory living 
quarters when you arrive. 

Schools located fn C ft rca£o, Detroit, Cfeve farad* 
Boston, Philadelphia. Day and night schools* 

W* pay railroad fare of students who enroll. 


INTERESTING FREE BOOK 

Onr illustrated free book on Mechanical Dentistry will 
acquaint you with some ■surprisingly interesting facts, it tells 
about the thriving profesaioti of Mechanical Dentistry — the 
way to swift and certain success. And it tells about the 
progress of many of our graduates — men who have suc- 
ceeded beyond their expectations, 'Iso full detnds of our 
libera] offers- M;sil the coupon and find out more about this 
food noting opportunity. 


McCarrie School of Mechanical Dentistry 

133 S S. Michigan Ave., Dept* 377 , Chicago, III, 


McCARRlEt SCHOOL fJF MKfnl cMlC.tl. IHINTISTRY 
l.t-iS S. MJtrflliiiii-i Avfi , , iiept, t 

Without <nr>st, or oh[[gntlon/seud. mtr J r 0 W MUiPtrnted honk fin 
Mechanical Dentistry, imrl mmplete Information as tn my 
npporfcuntUcsi Sri r|ciu,J ]ul>nr»|nry m^tk. 


Name. 


Ad rtre.ti . , , 



Why Good Dancers 
Are Fopulr 


Every one wants to dance 
with thf person who knows 
the -h mart hew steps E 
Through r»y new method 
you can learn the latest, most 
popular stops in out evening 
right i n your own home, 
music, partner, teacher 
jiM- taking one stop 
Thorough — takes ym 
very beginninr to thj-M seascm'f new- 
cfft dances uuJ uU their variatLotLa, 

wt. Now Only $1.98 

S DlJ T,l,l — frf, W III Id y^'l- taiflO if c : L f; >- 71 q-t q S'-Tldw, i'nunir-ib Jfq ^mpr apnm 

lime — Hitrpfw s-imir |ri-r,ij*— irjii. ™iiit n j w-rnund r v, put'^il>'- 
•’ ' ‘ ifflo.' 


■Kii>,IKHJ kaWi alrnnijy tm»EK "IWtllf dHEKW* 111 in -TL*)? *ljf, 'Yr.ljf 

mlj T: m i- Hir«'.y.i(f I m prove It I will wad > 1 D BIJT d-i li'ji -t i-.Mir-ai inFJtpuJ mi iwimy 
!■ Juii i* nd vi>iir nim? usd iiddn-™? ind Wb-n. it* i ■ u-F. lurivn ah’n n>nit- 

uiut. n n( r f t iW (Miftn rhntt. ibd thJa fiDHUmuiw in rniici, Try im fl day, 

— iu¥j &«* +/ Jioi Lton'l dcJh.y — iki ate n»d be e-firocl dn-nocr ran* 

ARTHUR MURRAY tf""* 


ACCOUNTING 

This Uncrowdod, highly paid 
profession of Accountancy 1 offers 
marvelous opportunities to am- 
bitious- men and TVQmen. Send 
for cuf flO-page book, How to 
Learn Ac counting.'" and the 
first easy lesson* Both will bn 
Bent/rce* 

INTERNATIONAL ACCOUNTANTS SOCIETY, Lie. 

A Division of the 

Alexander Hamilton Institute 

Dd|iI , Hi, 3 IU South Michigan Avt., Cbkiyd. 111 . 



Government Positions 

Census Clerks, Clerk Curriers, Kural Curriers, Kail- 
wav Mail Clerks, Fotf. trustors, Department Clerks, 
mi cl many others* Splendid sabiries, easy work, 
vacation with piy. Only common pchoul education required. 
ExaminatiiJliH often. . r t7,f(7'l'i iippuinl-Ofl Innt year. KoiiJ for 
nur Civil Service Catalog Nn, 6 , COLUMBIAN COR- 
RESPONDENCE COLLEGE, Washington, D.C, 



f I 'ill EH* "'SEAT iif DSALTH* r " 1 Id Ilf 3 

* lljht'liVhrhL pCTU-bln IJnlH. fTId KEJfT. | 

E^IEsr, PARFEST BOPY-KiritJiKR r\T|t rATHSfKD 

WfH*, BUffhl I, ifetr**ipf h**| ail muirU. of OojV In Cftr CTIT 1 iHIW'd I 

uM*k«. Adapfcakln tor ippm tutu*. rliiVFr*i. HiH Ffcnr CvnuMJlaml 
'>•••* -r- fih «*i t-ii(r*t,. infi’jHtd. b-tniilMt MMtitrjutm. faL IriiT-iev? I r..:i, 
*lupBfah*na. r*» Nfvi J*t|K. VJliJii, and * iMLnr Blo>l3r M«hl ihiiUI ThtUt 
■iVntr- ttifW. ■ Pf:F;c itdoturr 

Pn" 1 

Sf-AI m IlK M TFt. 2fKil 1-aORHO IlDWAY, NEW YOBKl 



$ $ BE A ££ 

p^HDVIEDPEfiATDB 


WoMarfut u^w device, giildgg ynur hand; wnefiR lour t riling Iri ft 
fewikiya. El!g lm pro eO’nont In three hour*, Ko Tallun**. C<nn#plet* 
Outline FR£^, Write O. J. Osmelil, Dept r 34 , St. LouK Mft* 
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I r you’re /VO/, afraid 

of CREASE... and 


wont o 




I'vf train ftd 
Over SO. (1(H) 
’■' i.tUIljir uj«n For 
fH'!NT piisi- 
tli>n», 8 wcenay 

IfFllJlLllU^ HlJ 
ovi-p the tv, .rid 
In Ills' piny )nba 
— H a r a u p 
owner**, auto 

h U i| ;i r r r« 

mcrliJi nlcs, 
iiht 1 in Aiec- 
Frirnl ttftdiss. 






«rJSf3S*K^'*^ 


#*< cO^c^ofter 

$&■ 




ts£ 


lt* T 


MAIL COUPON 


. EMORY J, 

SWEENEY* 
Preildifnt, 

^ l$i5 P. Grind A**. t 

KAnifta City, Nl*. 

Send imi £fte, wJrlioyf, any <i MLk'atiotlj 
j'DLtr catalog and SjM'cLal Offor] 


Nome , 


State Age- 


50 
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ifraadeHtiH? iSfalSon ofrr /ai/iTntrf-t,0 fill paj^"? 
A 1 '™' f-MOJ ra •r.;,iHxr U n?ar. 


Many 4 5*0O0* $10,000 and 

picked from those who 



an b™r-d" jfcip ffirtr y#ll Vl' 1r .'.-I 1 - 1.- IJl- Bntrt-Z 
vUAi'kr ■'Tfhrnai and n jminrv t>{ UJ (P t ‘‘W * 
m vnJ^ toiiilfij 




rJi'iJi'^ ''k nur mulihg ril l*U Tr-fl ' t-fUr^n tf 
UliyA&ny ujfrr, -, u nj,' -fl.T-Jitl rf |£-S,. 


rMpjp* fJfcpuJiilutl. .i'-tfarPl tom 

run in. fr irm Jw *5 ••■«■ -J i-r.jT, 


Y OU huve s^’ii hmv the incJi ajtd young men who got. into the 
automobile, motion picture and other industries when they were 
started had the first chance at the key jobs — iirc now the $5,000* 
$10,000 and S 1 a year men. Radio offers you the same chance that 
made men rich in tlmsc businesses. Its growth has already made many 
men independent and will make many more wealthy in the future. It* 
amnzing growth can put you ahead fast, too. Don't pass up this opportu- 
nity for a good job and future financial independence. 


Hundred* of *54 to #169 a week job* 
Opening Ktery Year 

Radio needs more trained men 
badly. Why slave your life away 
for $25 to $40 a week in a no-future 
job when you can get ready in a 
short time lor Radio where the good 
job.* pay $50, SbO, $75 and $100 zs. 
week. And many of those jobs can 
quickly lead to $150 to $200 a week. 
Hundreds of fmc jobs lire opening 
every year for men with the right 
training — the kind of training I’ll 
give yovi- 

1 am Doubling and Tripling 
Satwlu 

W here you find big- growth you 
always find many big opportunities, 
t am doubling and tripling the 
salaries of many men every year. 
After training with me only a short 
time they arc able to make SI * 000 
to $3,000 a year more than they 
were petti 1 1 g be ft we . Figure out f or 
yourself what, an increase like this 
would mean to you — the many 
things that mean ao much in happi- 
ness and comfort that you could buv 
with an additional $T0O0 to $3,000 
a year. 


Many Make #f fa 41# m week Extra 
Almoit at Once 

The day you start III show you 
how to do ten jobs common in most 
every neighborhood that you ean do 
in your spare time. Ill show' you 
how to repair and service all makes 
of sets and do many other jobs all 
through my course. I'll give you 
the plans and ideas that are making 
$200 to $1,000 for my students 
while they aie taking my course. 

C, W. I J rupe r 107 Ihileigh Apia.* 
Nashville, Teim., writes: |; I made 

$935 in my spare time while taking 
your course. " 

You Have Many Job* fa 
Cftoate From 

EroadcoisL in# 3-tBtii >iw U£u e ngi neers, ope r- 
jUfu-H, station manairerB. Radio manufac- 
turers continmlty need testers, inspectors, 
foremen, engineers, service men, buyers and 
mnnager^. Shipp-in# compsinies u,*e hun- 
dretta of D^rator* and ve them world- wide 
travel with practically no cxpcnnc and a 
good sa tar y hes i d ea . Th ere are b undred* of 
op port UCti ties for ymi to have a spare time 
nr full Lima Radio business of your own. 
I'll show you, liow to Ftart one with prac- 



S-Jttfl u Mouth 

HH I stwrit- mieen your* tw 
traveling mi legman and was 
makL]])i Mood nlOTlcJ' bat 
could see the opportunities in 
ItiUSJn, Ho Here me I urtt dot 
sorry, for l have [untie mure 
money than ever before, I 
huci* made more than $J0u 
cue 1 1 month a.tu.1 U- really w : iS 
your euuoie ih ill brought toe 
eo mis. i can't say too much 
for your school," J. ti, 
Dahls lead , 14JH South I 5th. 
St., Suit Lake City, Utah. 



JSSfl in Spare Time 

"Money could nut pay lor 
Whrtt E pot cuit of ynyr course. 

J did nut know u sirmle thim; 

alioul 3 v lm i Lu before t enrol ted 
hut- i have made ifsqi) in my 
apare time although my work- 
keeps me away from home 
from 4:W1 A. M. to 7tWJ V, M 
livery word I over read ."bout 
jour course 1 have found 
l rue;." Milion I. Lclby. Jr.. 
Tvpton, Pa. 



Seldom Under 5 1 on x Week 

11 Mv eamltKtS Pi Itiellu nrv 
rnatny times ursaier than l 
ever expected them to be. In 
November 1 matte S-:j 77, 
ilcce n i lujr Sfl LV Jl*n miry $4flS. 
My ftirntniM retrtom fait under 
MOO a week. L'tl sav the 
N, ft. I. course Eh thorough 
and complete. YOU fflve n 
man more lor hi* money than 
anybody eEtcY e. e. wir- 

tpcirnu, 1-114 W. 48th St t , 
Norfolk, Vi. 
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’15.000 a year Men will be 
get into Radio TlCw- 


li Pally no capital. \ly book tells 
y«u h.h other opportunities. Up sure 
to eet i t at unce. 

I Will Train Toa at Home 
In Your Spare Time to be a 
Radio Expert 

Hold your job. There is no nr*etl 
for you to leave home. I will train 
yuo quickly and inrsptlia[vely dur- 
ing your spare time. You don r t 
have to be M high school nr college 
graduate. My course ia written in 
li clear , interesting sty to that most 
anyone ran grussp, I'll hive you 
praclicid experience under my 00-50 
method nf training — Olie-haEf front 
lesftcu books nod one-half from 
practical experiments. When you 
graduate you won’t have to take 
any kind of :i job to act eiwrienee 
— you Will be t ruined and experi- 
enced rowdy tu take your place be- 
aide men who have b<!t-n in the 
hold for years. 

My CbQrie I* Complete and 

Up*tO- 4 atc 

I'll give you all you upol] to 
know to hold a good job, nut in one 
branch of Radio, but iiR of them. 
Tflfviflinn, Radio's use in Aviation 
A. C. and .-creen grid set*,, Lind 
nmnv other of the latest improve- 
ments and inventions are thor- 
oughly coveted. You won't hr a 
"one job 1 ' man when you fin ids 
my course. You will be trained 
for many jobs, In this way I in- 
crc:taC yotir opportunities for em- 
ployment and success Lb Radio, 


J. JE. 


illetia* Employment 
Service to All Graduate* 

When you finish my course you 
won't be turned loose to shift for 
yuureeir. Then is when ! will step 
in and help you find a job through 
my Employment lJejjptrncnt. 
Thi& Employment Service i* free of 
extra charge both tu you and the 
employer. My Employment De- 
partment is getting three times 
as runny calls fnr graduates this 
year as hint year. 


Yoi 


ir Honey Bitk If Not 
Satlrilcd 


U. 

X . of Radio parts 
home experimental {jibomlory 


Y ou do not risk :l penny when 
you enroll with Hie. I will give you 
Lin agreement, in ^Tiling, legal Lind 
binding upon the institute, to re- 
f llikI every penny of your money 
upon completing my course if you 
tire not satisfied with my Lessons 
anil Instruction Berviee. 'I 'he re- 
sources of the N. R. I. H Pioneer 
ami World's Largest 1 1 ume-.^tudy 
Rod in training organixalion, stand 
back of thid agreement 
Find Out What Radio Offer* 
You-Getmir book at once 
One copy of my valuable book, 
'■Rich Rewards e n Radi o, " 1 is free to 
anyone interested in making more 
money. It tells you where the good 
jobs ore, what they pay. how you 
can quickly and easily fit ■ yourself 
to get one, The coupon below will 
bring you u topy. Send it at once. 
Your request doe* not obligate; you 
in any way. Act NOW, 


You ran build over 10f> 
circuit* with the outfits E 
give you. You learn from 
actual pi peri cn ee about 
A.C., Screen Or id circuits, 
push-pull LI jn plifi Cation 
a nil the other features in 
modern acta. You work 
out wt(U your hands the 
principle*. diagrams- 
el il> J circuit* you learn 
from my lesson books. 

You get »S much 
priicti cm I experk-]] cc 
under this uIiCU ualed 

method of home l min- 
ing, in a few 
months, m the 
average fellow 
get* in two to 
four years in the 
field. 


SMITH, P re* I dent 

NATIONAL RADIO INSTITUTE 

Dept. OAPP WASHINGTON, D.C. 



Salary Three Times LsJf^cr 

"Before I completed your course 
1 went tn work fur a Radio dealer. 
Now i am Assistant Service Mana- 
ger of the Sparks- Wj thing ton Com- 
pany. My salary is three time* 
what it w;.t* before taking ^'our 
course, 1 could not have obtained 
this position without ir. 1 owe 
rnv success to N r . It I training." 
II. A. VVil moth, Sp ark« - Wi t h - 
intfton €o., Jackson, Mich, 


Clip ami mail NOW/or 

FREE INFORMATION 


J, F. Smith, President, 

National Hadio Institute. OrpE, OAPP. 

!*th and U Sts,, N. W.. Washington, D. C. 

l?(iar Mr. Smith: —Semi me “lElch llewurdfi In Krijllo." 
Tell me mere shout Radio's opi hi rt uni 1 1 en for good )ofjfc 
and quick promotion; also uluiut jour practical rnut hod 

III lliNce E.':r. I 1 1 : : 1 1 E . i ; ■ L Eli:.-; i ■■ | : ir* - : 1 1 ■ m 2mL 

obligate me lullL that no agent will call ou me. 


.\umc 


Address 


City- 


. State. . 
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UnlveCttkA Schofrlij non-liiy rUo-- 
d«D bl ipTslimlnitiDD for* 
nil iovcrr, rrv n J r sm.' 1 ?! ' » Imk>!> !»:.•* 




earn the Way 

to get started in Aviation 


a true pictureof ibis 
rapidly developing indus- 
try. See ine opportunities it 
offers young men. Clip the 
coupon and mail for ynurfrec 
copy of the book "'Aviation — - 
What It Means To You. ‘ 



K ut“ 
t -c r o r*. 

-a Uuj^it- 
b,iL crp-iiijnte 
n i>ii' bold 
a 

p.jsi-lta;i in a-. .e»Lbt!? 


Read in this book the that- 
pughnexs with which students 
in Universal Aviation Schools 
are trained as Aviation Me* 
chanics and Pilots. See why 
flying training "ill place you at a his advantage although 
you may engage in one of the many other lines of aeronaut- 
ical work. Fami Li arize you rsc If with the various aeronautical 
terms as explained here. This book is interestingly written* 
truthful in all respects* full of illustrations and honestly help- 
ful to you in planning a way to enter this field of big, new 
opportunities. Send for your Copy -“-FILEE*--- today. 

Buck#; roll iid of Universal Aviation Schools 
Universal Aviation Schools form a national system, indi- 
vidual schools b*tng located in * number of key cities and 
all schools offering the same courses and high type of 
training. These schools are owned and directed by the 
Universal Aviation Corporation, m concern which, with its 
affiliated lines, covers over 17*500 miles of airways a day 


Carrying air mail, express and passengers. Having the tre- 

rpt 

behind them, the schools have been provided with trie finest 


m endows resources of the Universal Aviation Corporation 


equipment and the most competent instructors obtainable. 
Insurance Provided Universal Flight Students 
Only new production, government licensed planes and 
thoroughly experienced government licensed transport 
pilots are employed in Universal flying training. The 

remarkable safety of Universal 
training _is shown by the fact 
that Universal night students 
were the first to he offered com- 
pEe Le insurance protection 
throughout their training: by an 
established insurance firm. Full 
details are explained in the book 
" Aviation — What It Means To 
You." Mail the coupon. 

Universal Aviation Schools 

A Division of The Aviation Cftrparntian 
Universal Flying flrhool 
I'nivenmi Ilyina Pfhooi 
Universal Flylun School 
universal Flying School 
I'phmff Flying ISrhoul; 

Universal Flying Fehonl * 

UhlVTtSnl Fly] UK Seism) t 
Universal Flying Fchool 
X " r: 1 living SrhtHi] 

rurtCTfleld Flying School * 



. . St, Lriui?. Mai 

. MluncsmdiH. Mien. 

Marlon, ELI. 
Oklahoma City, Ok La. 

. . Rochester, Minn. 

. . hi, Paul, M inn, 

. , MnnipliK Tenn* 

. , Cleveland* Ohio 

Wichita. KftJU&d 
. Kannaa t “by . Kansaa 


■ — 


UNIVERSAL AVIATION SCHOOLS 
Suite KHf'ib boatmen's llankUUiUr, St, Loul>i* Mo. 

Ple**e Pend iT.c at oft.-C? Jrcnar 'r« l)n<sk, ’"A vlntLan " IsaL 1 t Jrlencjsi. Te, 

YijU E am IntHrisH ■■il in: n I stem - him lltiuiv Htiwiy Uoudui 

O i ly'-PJt C-onraa Q Jg^LftLni-p-.fl Cci-iiiit. C] Amtiab il ecLaxidc 'a Cdllf™ 


Narof. 


m 


Address 

City 


■Age 

... Jfiffr 


US 


PATENT 

DRAFTING 


at i. ast : Yu can now team ta make patent dra wings. 

by HOME STUPYi ?£rw Couthc trains you (n make (trSwlnvH 
of inventions BUeli im (mown il Popular MrcluniM a rut fiijal- 
iflea you Tot hits paying jobs with Ksieni Air, r:..y — y. fl. 
P client t 1 !Yier\ f ■ t •_ . tree drawing oiitrji Included. Nni Ilka 
UH9I& nlcal d rawi ng. Xu math uqnt Le*. Sen it ftc booklHs* 
U.S. School of Patent Grafting, 303 N, Parade Am*, Chicago 



^TRICIY 

JP* lijSW method. Bufyr, qnin 

-L" Flldos^sHl by dI-hl-f LlUiI uiliri 


, qui rk*fiT . 

Ffvdamwd by ptm-timl ■ ■ ni* i neero. Movie 
marine nnd thousand* of foot of film fur- 



r ,iV i maenine unu tnoutana* or icot 01 sum iur- 
jOVJ runhffil, Frepara you for lUfi FAY job, 
j ' Unlimited uovurtuniiv. Write fur FREU 
F BOOK. No obtiuiitioo. 

/ AT ?* Naii&nollScbwlor Visual Education 
HOM E Oc P L 1-HA. BI S. Dearborn Slr«l, C r, (; IJ 


LICK 'EM ALL 1 

AlmoRt liulaatly^wltlirmt t-SiTrtOEifie study— you can 
noty be Ln vincible. pros)T against fcnllc. giin* fist — 
bulEien or rowdies. Develop super-strvoftt h — 

U'.Lr n Slun umctl^ - i i ■- V* ., • -f vASktiui -Stj, h Lnf , — * 3 in 1 w 1 1 M llSj.f,-i ISid- 
larmru-U «f N. V. Pvtinr. HEaFIlr v inr Otrudp L-y brilli>'<Dt fi-hH 
S»r nCFirnf.! S aiii il-i I nfit-y . 1 1 fl7 priUiip* <if M. E< Tor Csilt. 


HCarlh- v.-mt rr’mU by hrilLi" Fit TetS* 
tri-iicl). j-iiS Hnj1*iFiC ? , S^ri'i I I 117 ,1 nl.it>* <if Sf 
WujlULJij'i |±.0iV1 -i 00 Sutra**, LC phy fc.Si on dt li-.-ry, wi-y 

£;.4lri^iFTii 

LDLCATOR PRESS, Dept. PT-J4 
IV Park Row hiew York 


STAMMERERS 

TheTiilk-Easy Met hod t originated by David V. Bush, 

the world's leading practical psychologist, enables you to say 
your hardest words in ten minutes, and apeak 50% better within 
one week* or no cliH-tge. Coiroction in three to four weeks, Klim- 
i nates fear completely from mind of stammerer. Personal i astro e* 
tiononly^no class work, Write i or booklet , 4i Speech Set Freed* 

PM, S*1. Pavtd V. Buab* SS5 N. Michigan Ave-, Chicago, HI. 


BE ACIVIL ENGINEER 



Learn HOW 
at Home 



9 BIG BOOKS 


Earn BIG MONEY 

Civil enefneers handle all the big 
jobs, they plan and complete, and 
oi cm]r*e earn big looney- FIVE 
THOUSAND DOLLARS A 
YEAR AND VP AltE COM- 
MON SALARIES nnd now you 
enn loam this friscinating pro- 
fession from these* specially pre- 
pared books right, in your own 
home, routed by a boat »f experts* 
they pjmbine a n>«u1l!i« CCUmc tor tilt ambitious Rtudeut and a 
ready reference work for the engineer. Ciet tbafie IkmjTis FREK 
fur examination. Accept our no money offer, it cuhL'; you DOtnUkg. 

All ChinnArl FRFF then* are no strtngs to this 
rtll 9lll|J|Jtrt| rnLL nlfer. Wi* send thaw nlDP jrreut 
vdmnefl with 4.(W>0 OrtfivS and '^.QOti IllUsira [.{ons, F l‘tLi* new edition 
Just r,fT tho pmRH written by some of America's KrcaU'st Mutineers. 
The sir li jeer u IhClurte HurvcyitiR. bridges. raItroai.i* , Steel St.r lie Mires, 
municipal enpinwrlllfi, water snjpply, road building unit every other 
flubjeet In which an engineer is IruCTHSled. To prove you ran Ica^ti 
Ctvi] niK!in j HT3rig nt home In your spare time, wc pirnd IIiit*: - nine l !g 
hooks wiihrsut. one pennv d(wn. Hcnd iti the coupon oml prove 
thoao fiu-M to your own auiiBfiiftlon. 

AMCRICAH TECHNICAL ?OCIKTT. PriiL. C-I10. 


C v n I Vi 1 teg 

Mnmr?(,ir,tiln | n 


lintf hin / Drciel A hre.BF M_ CJIM .It 1 '. 

• Si-lud Hif ite CJf: I iihibFjWf lii: f. Ii>-y din' f'W 10 no It*, t 


c i ll ,eu 
• « n 
NOW. 


> IlI* 


inilnrrtii 


1«hnn#-| F. iv- 

sl*K I ns I ail- / f D.m En | a y v. -ii i, ,1 , i I‘ 

* L.Tfi l.r^- 3ruukn 1 *iUj^Bd )•:■■, 
f (hr :ii. h cid), f-3, OO n n U'li I II! ,1 Mil* . 

/ T f H4 SS It ixi hI . Oih* i* . I will ifFvm IhriN in IDJiiini jm«r 

prraKl ii nd i)*fl yu*j rv ■ > r I , . | : i . 


Cl I V S I. CO ill ICdiy* »f-»7 tir*-pbTOTl 
lEf-ru I pri^ * f 




hill if [ drrii!); Id I 

>»l I 

I 
I 


4-jftfcM# pit* mfi prri'r!-h P ?m 

^rHfp. th*W it m 


e# ff fj ic r/' ■ nu wr hitiT n-Jcffru y % fA * 


HiiiriikH 
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TRAIN 

at 

HONE 


EW Shop- Laboratory Way 


Aviation, Talking Movies, Radio, Super- 
Power, Television, Refrigeration, Lighting 


Need Electrically Trained Men 


End us] VC Patented 

Laboratory Equipment 

that h* 

■ee itred i'l | 

" A. 

MW y wciw-ri lii 
to u»e. 


ThcM* tirw riorcrif-rd i#)atrin art* Rrii^ing world. This 5* thr Elec- 
trics I- Ace 1 Hig mAnuf-iri urcr< arc plriidi rut lo r LJeelJ-ii' mint'd men. Sal- 
ei rim «f 4J,0u<i to $r..juO .1 year aru coieiiiichi! Won d i 1 rfui ojiiicirtunitam for 
CkU aiLt-f-riH. nr (Jrrt 1 1 Sir'll 1 t-ir Vfii.l Sow L:i the time lo Start un rlu; null 
that te-adfi to inf roast'd pay and 8 L"L’L ,'E88 ! 

Train the Practical Way 

Tlimry or l>.nLs .ibini* r:in novnr i 'ilc- you :i Prtelical IlJeeiro-trrhfLiL'tttn. 

Our new Homo Shop-Laboimlory Method, with ilm patented Unit Board 
Sys-reiii Wrings the School fifth 1 to your home, \ uu!-im In- doinK— by work- 
iriRon [uU'iiitd cquipfnpnl Ihul in yours n iEhnui i-ti ncuii Hi .'Iv'i id youT train ■ 
•i>K m a Idly rauihlii^hc'd rtdkav— - imjI n men* ^cnT^Ewqdcrutf *i‘hooL Rycog- 
ttii&iHl |.y the 1 ' S. <.■'*’• crniii-l'hl l-.^NihltshC'iE Ul ■ ypitT*- I. U-Ji.t a.. 1 ! I p r:uj 1.1 ;l1 

linfcjina amjjtirSnjir Kkc t fj ral [msiUons :l!1 ui 1 r tin' world 

as You Learn 

Ca‘K jf on j-r.-ur EJtn‘1 rii’sd TfAint rut uruie yuu'r 1 i> M.,ny *tudcnUi 

report inncAsd camu s<. advancement, i'wn whik- .-Ondyirm. Train in your 

F|»tiri rirfir- ;■ t hoiiir. Km|iLo,vi»SMil SrrvuT- n-rufi r-i l ! for life. LLfc- 

tmn- (’onauIrnlwKi ix'rviiv. Mqni i-m lu.-d.Yv li-.iUi.rr.-i avjwiablo nowhere eteft. 
Mad the coupon lodaj lor fnSJ purticuiarA 


Learn By Doing 

— II, ^ ?J,> tifif 1 i-ihA i'.ji 

MB I th^n'-tirrl r tikd> 

JSfiKJ -but wnACTi- 

. -A / CAL -on 

HH- .. j iijll-si M ■! mot (w, 

<*4'. j.»ntch'bniBj , id, fir- 1 

| ■'j fllllll. Alili fit*!- 

tried ci 1 jjpflirou 


Guaranteed 

Toil Ittii 1 aljfi S, IXngr 

m* gsMnffv 

I .ni" -i 7s, ■ EMK 

1 1 : jj v, ■ • , 1 ' 1 V. ■ . /•• IjUCj 

i Ji r u p r ei 4 y - 

pretfrt^ Hi*], 


EXIENSfQN DIVISION 

CfH&&L*r ENGINEERING 


MILWAUKEE, WISCONSIN 1 


bttflliin Dlfiitlrt, n+,1 J* 
tCHCOI OF IMCtHUHIHQ 
Mllaultt, WlHimln 

PJh.v -pod dp, *llhoni uMIciniiffl I f CM. Htw* 
Irai-ed 4 -M'onr Sk»l, " J'r *<-1 l.-.I fJLvirJrtt i — ibc 
KtY to s*necir.-.\™ a*' 1 M Evt**«|.'* MviiWi 

i rrunlng. 


Sen cl effort TODAY 
lor illiulratiti I ^ b-tgc 
lloolt " Pntcf-tcni Hd.'-- 
(riciry — the Key to Sue- 
ersa" — and Tull rletnih 
of Fitf'niioa Division 
Training, 


tjle.vis.iou 
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Get into the electric wiring field- 
trig demand— big money! 

T II); whfiit WfrLHif fli-M CoVr™i. KlUks; hi L l]*r ohorl tnittC lu-flr- 
tlnal, i>n-( in - Jdjb elcetrlea] daiai, written i^iri kidm-ly lo 3)i'ip 
yrlreiTu-H, troi] hie. qhootvrs. maintenance rneu, armature winders. 
• iDctrlfal «jij tractors and gUtdfcHtS. 


American Electricians* Library 

O volumes, zoo* paget, llluitratedi UT,f| payable 
fl.sa in ten dayi and li.H a month 

r M ^11 j nij Jhll jtim imirt kar«r *b<ivt cwid ' it *ririiLf, arTii^i-'jni winding* ftirtnc 

pu lu-rii 1 i_tiic rbn i.il- :uid - v j-r- hra, wiring for tnn+hiiirnr, d retail iroubkji, dire lilt trsAihc. 
lc iMef^ni I iiiiuHHiipry vr^'lkniu Throuiii n f- 1 >.dy of (h.b eh- A t att you tmi puj-b. y>>u r- 
mto a bj**u*y g-L-t f^r lire.. 

See it FREE— Send no money— ‘ACT 


FREE E X AM i H AT l ON COUPON 

MtCRftW-HILL BOOK CO., Int, 

3T0 Seventh Avenue, hew Ybrh 

*“• '|H nir dll' II, Rli flririsiip,' l,itilH-Ty Tt-r HI city * 1 Jfi-H- ■ iarniiifiLj'ift. 

H *iii:»fiK"iiKy I will m nd you S ] .ilk It. ]i.Sd »r.il 52 rauii hty .inriL tin rull ^lit, 
9 J T . 40 '. m p*id. Jf r.irl wauled, I will rat-urn the Lk« kn ec. ywij i-itH-kH, 

Name. p r ....... . ............ i ..... . l . . . .. , 

AddnusS . r . ..... .... 

dtp and Pluto .... 


Position. . 
CdTnpanjF 


F. M 


1-30 



AColIege 


Brt MASON LO^G, ASJW- 
Olriip Mme tr iff Enpllah 
Litcrniurii, Ptfmffflfwitfa Sluie 
tx-Ucyr, will ghflw you How to 
t#l K anti writ* Clearly . forrootly , 
fr-rooluity; how to itVokt Usosc 
■ ’ • ! uktsi Htilcl) irtve ram ti a hiud 
J ri • = 38luD. YulTvu almiyw IVanEral 
1. * ik like tills — to clear up your J-:ufr- 

itn 


Usl 1 1 r . : LiJ tu I o a simple.. clp.ar wiiy w I ti 
everyday CNJisaplua. Its is not a collect Jon of the dry 
rules t.l ■■ i Mir N.'hmol dayB— but a baaillneh made 
tor the adult Deeds oi your budzoss and social life. 
Eiatnint it i i ■, It will le sesfit on approval 1 1 
v. -Ire mr • ro]tvfflr i \ft\:/]qnlC '}. Within Jive 
tlaya eftber retyro s& or remit S3.25 in full payment- 
The Ron old Pres« CumjJtilil 
Dwpt, M^ii, 1£ St.* H<w Yui-h 


Free Book Catalog 

Send today, wUhoutotjUgalkm, for our new 7i rmgpe ratal ns. dv- 
jBCrlhtnit boot* 00 imin‘ tiian ouc hundred and fifty pnwtlval fun] 
scientific subjects, IncnulLriff books on Aviation. Automobiles;, Air 
Hfttkv*. Alloys. KLeetrld ly, Hammer. He&UttjE, Ifydfaullcs, 
M'-nlel Making. Metallurgy. Radio, rihJy ModfilP, Soaps. FYr. 
fumes, llecipeji, Vluntblng, Inventions. TauniuE, Television, ele, 

Narman V. Henley Publishing Co., 1 West 45th St., New York, N. Y. 



Send for my Bonk 

STRONG ARMS and 
BROAD SHOULDERS 

lor Hie coin or 3*c >tutip» 

Klein [ret&ri wltts Ud fcill-iiafce Knlf-toBE ruin, 

tb*l wittfidflflp clHiv*ki(i, Jiur*,niirv itnd run pr<ni wtr«i(irtb ih i>otir 
ah&qrldcr?* *Jin|i *m| willt- u-t «ny uppirttu^, 

Equal to a «»*M CourM 

Prof, ANTHONY BARKER 

1235 frth Av*m>* Sludla F Ha w York City 





BeThe Man Behind The 


BIG PAY 

mamma 

WORK 


to $250 ami more week — that's the salary of a mo- 

tion picture cameraman, the most fascinating job in the 
world. Flay a major part in the production of the groat movies 
that thrill the country. 

Trained cameramen are in great demand— not a foot, of film ran 
l>c made without them. One of these enjoyable, lucrative posi- 
tions, a position that offers big pay and future unlimited, can lie 
y o urrs' — easi I y — qui ck ly ! 


EASILY LEARNED THIS NEW WAY 

Now, right at home in your spare time, you can quickly qualify for a well-paid 

as a m ki lien 1 A I oti on Picture Cameraman . 

Von learn everything there is to know 
about motion picture photography — 
from short news reels to great feature 
pictures. In an amazingly short time 
you will find yourself ready to step into 
a high -salaried position— capable of 
going out “on location” and taking 
every kind of moving picture. 

SEND FOR BIG FREE BOOK 

Write today for your copy of our l'KEK ■ Si&fc'figjS 
book, which gives fid] particulars about " vorkc^tj* 

t he c ver-g ro w i n g fie Id o f mot ion pict u re * XlW* *7 F R t FL D<>t ' Y % “ T ^ 

■l | i | . - n , * Miiutrn Art of pliatftitrApny , 4 fid det nil a 

photography- shows howynij call quickly a it* to how I L-^n qualliy Motion Picture 

quaHlyforatrell-pa[d^fiitioji. f cam&unma* 

Name... Xx . 

t Address 

V 

* ciey 


SUCCESS COUP 


,, .Stutc 
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£5 










WOOD 


Greatest Value 
Ever Offered 


Your chance of a lifetime to 
own and enjoy n genuine Under- 
wood No* I at the most sensational t 
low price ami ten ns ever offered* 

Think of i* — only SI .00 brings the world's most 
famous Underwood TyTM?wiiler for 10 days' Free 
Trial, Pay only MX- a day on easy monthly 
payment plan. Do not. confuse this Genuine 
XJndtrvrooci 4-rmv .standard office model with in- 
ferior or frail machines worth only on e-ha If ns 
much. This is the full size sriimhinl l ndetwood 
with 4-row keyboard, manufactured to sell for 
S 1 00. Fully Guaranteed. 

World Famous 
UNDERWOOD No. 4 


This late model Underwood, specially priced at $*5!LD0 
(cash), is the lowest price over quoted; has modem 
improvements, including 4-row keyboard, two-color 
ribbon, back spacer, ribbon reverse, tabulator, release, 
shift lock and many other improvements. Beautifully 
re finished and renewed. Looks and operates like brand 
new, 

lO Days FREE Trial 

Send for a 10 day Free Trial and be convinced that 
here is the greatest value for all tin es. See how per- 
fect. it works — how beautiful and new it loeka. If 

you are not ubwlut cly *atjs1ii?fL in every report, simply return 
the typewrite? add yuur deposit will he returned id full. This 
id the greatest value for alt time;* — act at onct.'. 

Vi V| n Complete 9'Piece Office Supply 
Ml XwJCfEl Set anti Typewriting Conm 

We teach >ou ?pecrf type- writing Free, 

Complete Home Study Course of the 
Fainoua Van fiant Speed Typewriting 
System, fully illustrated, easily learned, 

Wt Jil»6 give complete of lieu supply act 
free during this di-tis aiional Kalo r 


International Typewriter Exchange 

X3X W* Monroe St. Chicago 


This world-famous Underwood at the un- 
believably low price surely Is a real bargain! 
The Underwood is without question the leader of 
at! typewriters!. For general all-round personal 
and business correspondence this typewriter has 
no equal. 

Send At Once!! 

This esecpl tonal bargain offer is for n very 

ii mi ted time only, ftcmentber,! every typewriter its f Lilly 
guaranteed Liml sold on lU days' Free Trial. Feud at 
once. 

r----- 

1 International Typewriter Euchaniic. 

2.0 West Vbnrtic Si., Cblctgc, III., Dept, L'li. 

Ef^i-Se Krliil the Underwood Xu. E at the ppncfcil miuml 
l»r! i e far 1 " day !■' r. ■c Trial i :l 1 1 1 e'neloKitc: Si.in? depart, 
m with the unrterdtamiLng If r am noi perfectly 

1 c:hi return it IJsjirena i ollecL and tel my rto po^St t;acH. 

■ if t keep It i twin pay S3 n moTitli until i ham pnki s-U.HO 

■ in (nil. 

NiilttC. . ... Ajfc. ......... 


A dll less. . . 



■ 


T0W0 


. titate. . . 
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4ft 


ay 


Amazing invention that 
end* all trouble, annoy- 
ance and expense of 
slamming doors, and 
brings fort u nes to agents > 
Just one look at this 
clever tic vice and the sale 
is made. Can be in- 
stalled in a few minutes 
with just a screw driver. 
Saves nerves, besides 
enormous loss through 
broken glass and wasted 
fuel. Every office, fac- 
tory, store* institution, 
or public building needs 
one for every noisy door. 

Entirely New 
Principle- 
Works in Oil 

Kunt^lftm is different from 
any other dorr coctJYnl, It'a 
not jpnfculnHtic* hut in built -on 
door like humus) baud. Gives 
ments. Always Efficient jn Siny 



Clever Demonstrator 
Offered FREE! 

LfiftKl A FULL SIBHn 
fiA M FLE L _ jN .MINI AT LUG 

door rrttNEsHhO evkry 

ACTIVE ACEJfTt V*m ] iiflrr 

y->ll n. in'll li.nr. Ihfcl? An Jrtctufel 
ti-jrkirif ui:i,ili n: ii nil iii till an 
fupy^ ii-rirry. L 1 1 « I wnj lil iiurii j - 
1 'lir ilimf . *A"I Lh 'll in rlivir Iil.-L,. 
rtral-fir ptiu i-dji'l Ju.il. Kalfi uamt 
L ri, Ami 1 b jUJG j Jr f# mini.!. • Mif. 

DriMiutnLe tJiti rlevi-T fevtae — 
tell l. ■j'V LL <11 V"-, Hwji-iWilidj If( ij:.lkir^ 
,~,nh jt»i~ in Ju^l fend lir 'jL.ru 

Jir.fi y.iu'rt h>"-nd If ipiin «■ --^1 • 
Mail lln- nnijKib Jfir A M A HI MO 


ALn.il 1 1n' rtiijT»a 
FJtKE OFJ'Ktti 


n^w evil principle, that controls 
lifetime service without adjust- 
wen thcr. 


Amazingly Low in Price! 

K&nt-fllam i? neat r compact, 1 i g;h t in weight and is lowest pj^aed 
control cvl-t offered with ft factory guarantee. Pays big coin- 
irdwion that malt® ojt&nts H5 a day and more, easily, just 
stiowiu^ it. Simple ijcmpnetrator does all the work. Just bike 
orders and Collect the hi % Commission? in ADVANCE! 

Mail Coupon for FREE OFFER 

NOW' — TOdavi Tn tf>? lim? tip rvpiL thf to'jpfrv fw THU- 
MENIWVS JHKP OFFER. Gd in to lb« erpimd Hmirt Ji.il 



Lip ihfli LrfilSl* l H~ i n t HjiHlfiSmLml mirvfnO iny r p pl~F bBJi 1 X" 

Eii-ri Jilnl jilk ii I .lull ..-.nit- rln ni‘ nie.-abir Am ll flirt** 11 

dn.v yWlJ hi Bin kind SKI, HO. Iirni tfid n AW'lf , jf" H* 


iu 'iiijrine n rtfcij. You i-art'c iCr.i-J cu » .n , tarjun: tenrtl.-rvi« 

fem l.-M £ li.'bi-IL ** hrt J» ««■ rrtll tnlin! 1 >lhHA Off — JIM it Vi'nr 
ii.lii ■ i ’ fenit to coupon lie Low. and. Ill Tfwnre j’quf HBTri- 

O.lJ-jf [pf jfTO. 

Kant-Slam Door Check Co. 


Dept. W-5 


BLOOMFIELD. IN D. 


K A NT‘SLA FV1 DOOR CHECH CO,, 

DEPT, W-$. BLOOMFIELD. I NO. 

GEXTLEMENl FI raw; reserve nijr territory. and send me 
Tull dcblUfl l>I your AMAZING FKBB OFFER I am nvj 
obligated. 


Xjuul' . 


AtldrcsH. . . n. . 
To wn ......... 


, i , + 1 1 1 ■ State. 


STPaiGHT LlNE ,« 


sra~E2aE&.. 


Wouldn’t You Like to Get 
into Amateur Radio ? 

Imagine the thrill of building and operating your own 
private short-wave transmitter nnd receiver, and totk- 
i nr- with other lUrmtvur* all over the world! 

Talk with the Byrd Expedition at the South Pole! 
Chat with other expedition* in ihe tar corner* of the 
earth! Gowsip with Frnncbuitm, Scjulh African?. 
Chine?e, Australian?, nr fellow-Americans thou^finds 
of miles away. Or, it you wish, listen in on concerts 
direct irnm Lpndtlh Hollaml ami Australia! You ran 
do it for less, than the price of your broadcast receiver 
and 

Here Is a Book That Tells You How! 

THE RADIO AMATEUR’S 
HANDBOOK 

It explains everything about amateur radio and short- 
wave work from A to *L. Tells you how to bo ill I Fihorl- 
w’sve receivers from the PimpIcHt. to the most compli- 
ciited f that will bring you signals from all over the 
worjd" liOw to learn tho code; how to get your license*; 
hew to build simple transmitters: how f* build belter 
trails 1 miller^: how to adjust and operate your K-et. 

2S2 pages 6 Vi i 9 V 2 IBS HI uat mtions 

Over 60,000 copica in use 
Sent postpaid anywhere In the world for 


$ 


1 


American Radio Relay League 

Hartford* Connecticut, Lb S. A* 



W CA 


SSS 


■ S,C.RS. LEARN AT HQNt IN SPARE TIME. WE 
TEACH! you qurCKLY - rASCIHXTIHO WORM, *T5 
[WEEKLY, EEND Bt IN STAMPS FOR CIRCULAR. 

Universal Schod of Letlgring "**0^5”' 

A'oiP Tint * Cj-Mtext 

EKLYCMIPAEU1A BRITAAMCA 

iTrit# /flt* FKKE BotiMdi 

THE ENCYCLOPAEDIA B1UTANNICA, Inc. 

342 Atudii^nn Avc., Ntw York City 

STUDY AT HOME 



Brit i -i 


f r Ife 

H-IaH 


[rtui tin-n.* n rwl blc aul 1 


iiBU Iji liiim-i^^H fen d publkr lir-, Pc 

iii-.1fl£iF-i-.i|,7iir. tjrf-nur ofiFUj-riuriltie* 
n™ tbtrti iiirrr btlon. llq; niiwfi^ 
tkin* at* hrfedieU by men XV I Lb IcrmI 
tfaliunr. Kfern 

f!,DO« to $M>,ODD Annually 

Wt jreiJit*- *£iu Kfj'fi 5pnp. Ypu rji.-i ri~u.ni nl hi.H.ii- 
during iDfes-c fira*. iIifk ™* af 34.- R. wnT-fr-d. 
Jen-le I fjuTui imeng pruil^Lnir AtlM fi«yn or *v*r> 

■ forcilib *11 tflil malennl, fjicliiHinri fi’iirLern voi'ime 
■ ,i i y . Lr'ir rij#t ,hii ternrt*. Clet our - n l r J:iKD- L4 [ur< "j jif 
hr ” KvSdifme' 1 books FREE, Send for them NOW. 

l- txt&rtflon Univ*raity,l>apt. 164-L, Ch ic egO 
Th* m-nrlij'* lirftii Ihtilfieii Inhlq Ini.lirlii1fvn. 



LEARN TO f|Y- 


r.--j WHERE , 

LINDBERGH LEARNED] 

G ET the same rompft'fe. (Aflriniffft. fornidatiotiitl 
training that Lindbergh received. Got it- 
now — under greatly improved facilities — at 
tlif Lin Coin Airplane School, Much better than 
when I j ml i>i?rp.h learned h ere. G t h e be?t t ra i n- 
inn now available. Here competent, experienced 
instriiet'.irs teach you pruciicai FlynujET aiid Ground 
Work. Y cu cu ri eh t up into the sky j n our hmoiu 
Lincoln Pago Government Licensed Plane? — with 
transport pilot?. Lcttrn on actual plane? and 
motors supplied by the- Lincoln Aircraft I'antpry. 
Write for full information today! 

LINCOLN AIRPLANE SCHOOL 

206 Aircraft Bfd£. t LINCOLN* NEBR* 
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R* T» 1* 





fl.SAl.tt* 1 


UfW. 


c.a',.vi ri Sfl * 1 




•Ji •■ •* ■ -r ■ r :., ..—- ■ **-•* 


[Mplil TESTERS 


tr. Cj= 


( in.irWl VV f, Qi T^y,f tr-i4*uLkr r llf'- 
uti; A'. iln-V. 


THE RIGHT TURN NOW 
BRINGS BIG MONEY JOBS 

and lifetime succcssin tfienetvett u nil fastest j^To uiri ft l t y in the tvorlxl 

START AT HOME 


The great new infant Radio industry con 
rlnqaLLy ui.it grown t lie supply of trained men 
foritu- needs. Therefore, 11, T, I. is Becking 
hundreds O rear ntiqt, am V I : niu men to train 
to mi the job* that k-ad to SJoOn S ■ : 500 — 15000 
a year and up, Spare-timr- work too in waiting 
everywhere— thousands of dollars to bo made 
easily, quickly, In every part of the country. 


Now tom es Television out of the ex peri men Cal radio 
laboratory on tho verge of another v ant demand fur men 
who arc qualified to expand it and the R. T. J, ,H !j. in r 
ITomu Training in Radio, Television and Talking Pictures 
offers you big opportunity in thin magic mew Bold. 

TALKING PICTURES 

Tho vast sweep or Talking Pictures through tho larger cities 
i s ebon e to cover the country, creating more and mure jobs that 
must be filled by men with sueti training as H, T, I. gives 

RtTX Famous “3 in 1” HomeTraining 
Radio — Television — Talking Pictures 

Qualifies you easily, -quickly and surely for Big- Pay John in R A DIO or 
either of ib new and fast-growing sister industries — TELEVISION 
and the TALKING PICTURES. Your ag&or pre- 
vious experience do not matter. 


Quick Money NOW 

Tq meet the vent demand for trained men 
from Liii; new Radio, T-levi? ion mid T:'tlk- 
Ins Picture field, It, T. 1. with tliO help of 
its connections in the industry, bug built tip 
i;-:i-y, Lilrn-itt-lumiu Jpfiittieal plan that 
will pn'P-uv you for these good job-. You 
use i i no Hating and Working outfits and 
Learn by Work Sheets and the invaluable 
T, I, Job Tickets pri part'd by men 
who know. !t r S easy because clearly c.v- 
plained so you can do it- -yet it b prsic- 
tieal, ftcirntsf>, and just what the 
industry experts of you. R. T. I. 
Mnrtn you making iimney Tight ftt 
home and keupsi stepping you up 
and up in the Hig-Puy clsso, 

NOW is the time 

Never before in the history of 
the world has there been such 
opportunity for ambitious 
men. These great industries 
offer Big-Money Jobs — 
money-making without 
limit — all av ail able to men 
and boys who are far- 
seeing enough “to get in 
on Lhe ground floor” — 
right now-— and R„ T* 
I. makes it easy for 
you to get in. Sent) 
for the big Free R. 
book. 


smuiiPM 

Makes $25 a Day 

k iopd Kji uscl v , Di>X LO , £t. Jwi. EriiSL 


SSgO tiirii iti Two Henlha 

J ■Uai.nisct 1 , tl I- Bev iff. tirvt-u- 
vUL&„ K y. 


*60 a Wcck - N(HHa|l9 Hilw 

FrH E. Kkrjunn, Hal S. Ll'ln, It. 


F. M. fiehn«f| 


LetF* H* Schneli and the R*T* L 
Advisory Board Help You 

Mr, schnEii, Chief or the rt. t, l &£«ut, if one of the 
ablest and be? t known rad Lo men in America, ire has 
twenty years of Rad to Experience, Us wap- the first to 
establish two way amateur communication with Eurapc. 

Form erTniffle Manager of American Hadlo Relay 1 ^eaiiue. 
lieutenant Commanderof EheU-S. hi aval Reserve, In- 
ventor and designer Of Radio apparatus. Consultant 
Engineer to large Radio tnamjfacrturera. 

Assist Log Him is tile R.T.I. Advlaory RqanJ. corn poflgd qf men 
ptncnl nen t tn t be Radio industry — manufacturing, hroodCMtir- 
pfictneertng and servicing. All these mao know Radio and 
help you sutoeed in their Held. 


‘will 


Big R.T.I. Book FREE Now 
-tlic the Coupon t 

Juf i I s II in the ermpfUt. Our irumlcrfti) 
FREE |wwli , ' , Tufl^ In On Dip 1 r Tlii-tr, 
I ^ siG D lb tr boot ! k'j ii. V i m w il I be 
d*il TTEtSi ItB thz-ilJLnff «ec B -|ri|ini.^i,iE 
pbatHrnpbH-iiTi’riCluiliiuDfr i-Tidemst m 
tboi liLCv‘-jnc,nil»bk m<-.ney'rT»akinir (wnor. 
tuF,llL,-- fur vrui in Radio-- ItlUUT HOW I 
kt'hJ fur J l. iicmcdLBJlelT- 

RADIO £ TELEVISION iNSlmiTE 

It 

4905 St. Anthcny Court. CMcppO 


I R A DIO & TE LEV IS 10 N IN STIT U T 1 3 
Dept, 1 1 . 4 SCh , St. Aulhpny Court. Chicago 
Send me Free and prepaid your RIG ROOK 
I “Tune In On Big Pay” andfull details uf your 
j three-in -one H Dine Traini ng (wit bout obligat- 
• log tec in any way). 


K. To I. 


Tr 1- TPM MS VOU *T KOMf FDff A COOP JOB OR A PROFIT ABLE 
PART TIME OR FULL TIME BdSiMtSs Of TOUR OWN 


J Address. .... 

-!city 


State. 
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MOULDING A 
MIGHTY ARM 



Get a IT Inch Bicep 

Complete Course on Arm Building 

ONLY 25c 

Get nn arm of might with the power and grip to obey 
year physical desires, Within JO rhiyn you can now build 
your arm fium a scrawny piece of skin and bone to one 
oi huge muscular size. I don't mean j u St a 1?-ineh bicep 
but a 15-inch forearm and ail 3-inch wrist. This specially 
prepared course will build every muscle in the arm be* 
cause It has been scientifically Worked out for that purpose. 
Yotl call develop a pair ot triceps shaped like 5- horseshoe 
and just as strung and a pair of biceps that will show 
their double bead formation. The sinewy cables between 
the biceps and elbow will be deep and thick with wire cable 
ligaments. In that arm of yours, the forearm will bdly 
with bulk* anti the great supinator lifting- muscle you can 
nuke into a column of jKiwer, while your wrist wit] grow 
alive and writhe with cordy sinew. All this you can get for 
25 cents — send for this course today and within JO days 
time you can have a he-man's arm built to he as beauti* 
ful, brawny and magnificent as the village [dark smith's. 

You can't make a mistake. The guaranty t,f ihe etroug- 
est armed man in the world stands behind this course. £ 
give you alt the secrets of strength illustrated and CK* 
plained as yrni like it. d 1 " 1 days will give you an unbreak- 
able grip of steel ami a Herculean nrm. Mail your order 
now while you can still get this course at my introductory 
price of only 2 5c. 

RUSH THE COUPON TODAY 

To cadi purchaser will he given a FREE COPY of THE 
THRILL OF BEING STRONG. It is a priceless book 
to the strength fan and muscle builder. Full of pictures 
of marvelous bodied men who tcj[ you decisively how you 
can build symmetry and strength the equal of theirs. 

REACH OUT— GRASP THIS SPECIAL OFFER 


JOWETI INSTITUTE Of PHYSICAL CULTURE 

432 Poplar Sir cel. Dept- 4 A* Scranton* Penna. 

Dear Yfr + .Tnwcit: I am enclosing 25c, Phase send me 
the course “MOULDING A MIGHTY ARM" and a 
fr« copy of “THE THRILL OF BEING STRONG." 

N nm e ^ 


Addtpsz. 


New Invention ! 



KuhMlIuleif 
a ranplete 
VrauMhllng 

Set 

If am dir t+r 

rOHEMKXS 


Can j!Uinj;lM.|HralM line*. ciirlfi, impdir turn« * 
dfPTirM, *lc . » . . Hhdf iif lron»jumit celluloid 
. . 7 * IJ inch cm, nvee i|] .XnduUtt 

*•* SEND LINE DOLLAR I r*> 

/ 

UN IVERSAL DESIOMYC INSIRdMENT CO. 

414 KmI Tmh BMrWM *» LM fillJ*r«lii 


VOCATIONAL INSTRUCTORS 

Turn to page 147 and send Lti the 
SAFETY-SAW Coupon for special 
proposition. Learn how many 
schools are finding this machine 
ideal for instruction purposes, 
IAFCTOOL MF 4 .CO* * BRIDGEPORT. PA, 



Attractive New Binders 

For Popular Mechanics Magazine 

Your choice dF colnF!*; bhtc P RTCem. brown, 
Fed or black in tliroo hraut if id and du ruble 
art binders, Idfftt for tbe home or for 
libraries, fcIiooEf, reading rooms, etc. Prie* 

SL25 each, postpaid. Your name in gold 
on front cover loir 2j cents extra. Address 
POPULAR MECHANICS COMPANY 
300 E, Ontario Street, CHICAGO* ILL. 


REAL ESTATE EDUCATOR 

A most comprehensive yet concise arrange* 
men t of useful facts about buying* selling* leasing 
and Bubdetting of Real Estate* contracting, for 

erection nr repair*, ninrtn^ P tTi.g. trans^errlnR, irjFSurjng. ftc. 
New revised cdilkD. 2SB pp, Price $L0{J, po&lpuid,. 

POPULAR MECHANICS PRESS, 2W E. Dum* SLCHKIGO 


It’s a GUITAR / 

B E popular with today's most 
1 favored instnim em, the sweet- 
toned Gibson. You hear it everywhere, 
on the radio* records, in vaudeville and 
ballroom*. EASY to learn; you play 
times quickly. Play and sing together, 
jusi with “her,” or with the crowd. 

You'll have 
the spotlight! 





GUITARS ■ MANDOLINS 
DAN JUS anil UKULELES 

Carton Robison, pictured here .and many 
od.er famous radio and record stars us* 
Gibson*, the "Music Pais of ihc N aei n n, “ 
FREE Trial; Easy Payments, 
Send the coupon for com plete 
. zSr*£j informaTinn and copy of the- 
fret Bonk 1 The Road to Ha p- 
piness- " Check the instrument 
which interests you. 

1 GIBSON, INC., IDS Ftiuu Si.* K*l*m**o.., Mleb. 

| Please sf ml bet boo* and details ol ttM efler on Instrument checked. | 


Name..,..,,.. 
St, cir R.F- D, 


L 


City. Stale.. . , I 

S GUITAR DjMANDi^i^ [^URL'tOl l.E _J 
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Most Amazing 


INVENTIO 

in 25 Years 



“ Cleans Up” for Agents 



$90 Weekly 
in Spare Time 

Men, here is a wonder — die most 
sensational invention of the age! 
If you are looking for a rapid fire 
seller — an item that nets you 100 
per cent profit — an item that sells 
itself to seven out of ten men oh 
demonstration — I’ve got it in Ve- 
Po-Ad, the amazing new vest pock- 
et adding machine! 


FREE 

MACHINE 

FOR 

AGENTS 


Sells for $2*95 
You Make $1,65 

This most remarkable invention does 
all the work of a $300 adding machine, 
yet fits the vest pocket and sells for only 
$2*95! It sells on sight to storekeepers, 
business men, and everyone who uses 
figures — and makes you over 100 per 
cent profit on every sale! 

Ve-Po-Ad does any kind of figuring in a 
jiffy, yet weighs but 4 ounces. Counts 
up to a billion* Shows total visible at 
all times* Perfectly accurate, lightning 
fast* Never makes a mistake or gets 
out of order. There are over 100,000 in 
daily use! 


Qet Your 

Machine 


FREE! 


Live *vi,re salesmen are drop* 
ping everything else and Hock- 
mg to Ve-I\vAd* Ve»Pi>Ad 
brink's them quick money and lots of it* Shapiro 
out in California made $475 in one week! You 
can “clean up” too! Only 10 sales a Jay in spare 
time will bring YOU over $95.00 a week! You 
need no previous sales experience — Ve-Po-Ad 
sells itself! If you are really interested in earn- 
ing a steady* substantial income, write at once 
for full details of my MONEY-MAKING ELAN 
and FREE VE-PO-AD given to new' Agents* 
Do it NOW— TODAY! 


C. M. CLEARY, 303 W. Monroe St., Dept. 45, Chicago, III. 


GO 
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TURN THIS DIAL 

and make $20.00 
OVERNIGHT RIGHT 
IN YOUR OWN HOME! 

You alnirtly turn the switch with it flit) fiCt of hnttgrlw on 
tbo Hu l(i, nlid nittkn lo $41 oveircilgnt. Rnlph I mr<ici 
MLfrmOn tu^ikn SJllJj.OQ a work c hnrcLini bjilrwte#, iTOPt-tfl- 
mak-e* n week, after EtarliriL; lit a tomtit vrwy. You cm, 
tOo. um'lar my ptfUj. 

Pocket ?«e Clear Profit on Every Battery 

r have invonted a new service Station CtiWKPF which rctvr.i 
^0l% 10 im>% in ea^trie ctimmL yet lmruik-s do% to 70% 
Utera haHoi-E?* tluiu nlmllisr eiitlSM. Millions Anrt 
mlUfona of butteries Ln dolly line Ity onto owners every- 
where. Am ui I aa n£ w 1 (irUnH t^Le- of my .sm-vice & tit I n a 
t.- hamer 6ln)[Hy MuO[Mt Uy all the haziness In town 
for you.. 

Cf Af| Start* t No Special Experience 
7*Vv Yon * or Education Required 

Yo'i ptart making money ria soon ns cluygyr 1 * 

uu crate J . 11 nine either full or Spare 1 1 me . • ■ . ■ ■ • 

ai:tn matte and requ I rea no M renr juri d ur . ; • ir 

operation- Proflli tEO into your : 1 u- 1. ■ : u-lrl mi 

(ffdrt OH your part. A few dollars • -an-i vou, 

We ship complete imtflE on n crlpi ■ i r ■ im, 

Teeli, and Extra Equlpm^qt 
Included Wiiliout Charge 

■\n an owner of my sharper you pet, the twinerti 
of my odvcrtl |ap. ivjipn you open up. butlnen 
conie-i rig. ,t. to yovr door. A'O »llci1 litfi— Ho 
pnimtliH for biialnosa, Clinton 1 era nr-o to give you 

their trade. 

FREE Beck T«1U Hew to St*r*| 

Full or Spare Time 

Clip Coupon and net ytn.f Ffeu copy Of my 
bOOlt, “UL£ .ITy. . Ir.. " JiCml l,OW Il UluSf-L'da 1 
of citder fel Lov. s ]lkO ytu.rwetf have etitrtl - J 
ll.ihed Lhemwilven in Hit Ir own. bUaJneoH, , 
J^eo the description ol my nluarlnK Snrv-. 
Jco ^ration Char per. Find out Aboiu J 
my plan forest abll^hinp you fn IhlH 
ay Hold. Clip the coupon now! 

Address Me Personalty 

C. F. HOLMES, Chief Eng. 

lirde pendent Electric Worn* 
Dept. N 

J313 N* Clark St,, Chicago, III 


* W«*, far 

'■You m iba h™t 
™rip*nF I CTtr i!-r jLlt 
■llll. M ¥ pwji uLuii.-u 

lip nnw brltirlBK Jnj, j„ 
J-U n py er miinsr- -.i -li 
J ■■e*ir*liy juo Bfltin.' 1 




C. F. Ilulmcs, HU N. Cl*rlt St., Dept. N, Chicago, HI, 


ll u.i]] mo by rot urn mull a copy of your Free llooh. "‘Itlg iToflfV* 


XactiP. ,,,,,,,,, ■„ 


Address 



The NEW 



Explained Inside 
and Out 

Construction, 
Operation and Repair 

Every Part Described and Illustrated 


545 Pages 
ZSZ Diagrams 
and Pictures 

2"W SBrrimllt f’Q4+t 

J'JlifD,, n I’Jl ■ 

F and i ar. r’flrd ais,J 
1 :i.,h, 

Mrxl't A K,(tV •*# 
Port. 

ford Ka.fi at 4 yf\!fqT^ 

Uti-ii |X 

,U FnrJ Mmtrl 
A Fdirlf 

thitwnf i,d ,1/ain- 
liponir 

7) 1 h t*rfrA/a A F r J 

A Kwr 

Ifnqi n-i J'nrds 

fy*»w^a rntd 4**#- 
kB^-n Ayrlnu 
Jfttf-fTn-ritr .‘’lilnn 
i^lTfJtaiifi n f liii.'r A on J 
Trn n imiuin 
I'yvnd .lf/t uniT Sc*r-r- 
Inf Derta" 

i , *rc5 rs n r- d Ifaa- r .4 J. r i» 
F**<t it*! 1 * -nii i|. 
Can 


Hi' ilia, 
hj it 


Th* hx«>k prjit M-rp brfB wiirinc fw| lif'Yjf Lhinr 
V'.-II WHI1[ to It :iivn !>bC''t til* PiBW l'"[ J , all 101 DIP 

roinftfcrE. NKij.lv htjBCbb. Urillitj I'l-iFlralnL, 

■fdijrnl a -"'tt , (■Lmrj/ Jm lp.il, BMUl rut Li» -BliMtii. 
an i-ii-ii ,jtt pir-ln>»!i -afid di«ri,rii«. All 

tiTC^aaFca il Inal n»rr il »r.it aiplajiwd. 
lea »|-*r inUp pnand pl™a«r»rhi. 
ial Ditdir laid Jut I', PI- Hint yru Hi lraala.n1lT 

■ ir.il- ralanil >9, t'fiird nr ». mpniiniitai. dentri r, 
HtlMnien, plnvari nH tJiia W..lj, arrll L ed by a 
>■**>* Jliiid auEjnritnfallF mit Imraly. 

Ed Aii Expert On the New Font tar 

(W Ibt y-rw Ford t iiiBrt ,if thht ev, nation ity. 'htils* 

I' t: mHHfy »N * TrmkSli-'.o "' I"'lrr. Flt.va y(.or«*1| 

d'.ilKT* Dii d. in -la* l>y KlitlAlNQ youf Sm 

■ a'tdfl. and. <j\jc. 

SEND TODAY 
No Money Needed 

St 'cl NO W Nrf lh.fe EHr^Eaat 

biaik dd t ha Xkv, F-.iitj 

Kct ntrjf-y 1 1 1 E i •■] . ji.u4 

dJMHVJII Jj' !il Jjlua abp Ir IT 
fi llip t...-laL cbtiH, wifb 
p0Hll.J|IMl Wliva yciiL It. 
tvix-fi r !,.. tn.i.i, . (Jf. 1( V. ,IC 

f C'I cImm- '»!» 4l n jiiul “FI 

F'Ujnf k-niL i jioriat. If, 

- & ilijV ■■Jihlmiiil I'ln, 
yiK| Jfci.Jh. ftif a (It Minn, 
r-i FMnrii till* lioiii “f v id j 

FFliiFid y'''.ir ni'-nr , m rull, 

Tli" n-d.it i"1 i h 1 1 h, I a ■ :l . Ait 
NOW R-nJ 1 m- hlLLt'lil! 1 ha 
(«! ID ftl 111 14 Tkl lUjliD 

irtl. 


Trouble 
Shootin 
CHAR 


¥ 


I*tjg Irttfwa, 

1 "liriPil Fir Wt L-1 ElltitF 
AS-tnl'i \ Poweir Fluil. 
■I, .iv . ha l.f.- Ltiuff, aud 
e*.iim-* Hif all cominDe 
ttnublaa. JEf"fj [.arl 
tU‘j"Lr:lLSll B" 0 J 
(rutin nV -la ir, i f >r 
rliDIt n-I Irll n a (j, «. u d 
cl m h-ort »r vnid V i>U 
It -Hit . SrnHlli; i5 lot 
Im-lL iaj n;Jiaj-t pro- 
S*tliL 


Herman W. Hanley Publishing Co 

t Wwt 45th Street 


ay ftepL 411 

NEW YORK CITY 


MEN for 


(ipimi hr 



RAILROADS 


rrpj-r*i*TI train J iJT J- IFF [MB, DnLtTJIBb; ATtra^" m[n 


S- i -, i - J - 1 !T I c 1 1 r. L : I , J-'r r. i [-, i | i-J r J njiaiijji'j Ytw jqs t,l,J i J, — l_ I j ,,,,, r^.jL_ 

t-uad*. Aim c-lerLJi. 

RAILWAY EDUCATIONAL 4SSOC1 ATTI QN, W. | H r , 


QUIT TOBACCO 

Don't dry to banish unaided Iho hold to- 
bacco haH upon you. '1'tsousands of ltavet- 

rl*41v tfi-Lij^r-j u»«-rip hi tv, wjcJi Iha aid bf Lbs 
K.«dey TrualoiEnl. found it cif-y lb qi!j$. 

KEELEY TREATMENT FOR 
TOBACCO HABIT 8?™ 

" i, fleiijj-#nri|i| frit eiTyr &!l yciiTF. Wrat* 

Villit IIIHIH an Hi f*T( IraLUB Of 

GVlHiiJ K CU A« AKTEK. 


for E&bktPoo 
t od ci y i*ir 
cur MONEY 



THIE KEELEY INSTITUTE. Dept. A “5 ITS, Dwfght, Hi. 

’Ifrmes <if_tbo funboa K.MLby lYrtMinc-Dt InrligiMt B nd 

Stocily 


Met Sent, on Rcqueat, tlflTi^ptrayi-iiCD St 


'-OmFidrii 


LViijfSi 
Lrn U ■], 


CUTTING DOLLARS 
OUT OF MEAT 


PdpntLSc irioat buying, cuttinfT. Wllirtg 
anil soT"i[Lg ranitUy ccnulng to l c ffolit. 
liiuir SALARIED, I'LEAsANT. Si TFA JAV fa.I- 
Uoit»^kb F«ryw lim, RnU n d Id Ap^.n nn ; i|. » h.-r- 


Lrn I 


jpfi il’ L blb ii* <yinfi«i »i.lb 


A 

HEAT 1 

MAJ.Kh’ 


'! ritL r*. iiiiri-L-., rlnlia, n r r , f i 1S~j.Lji-n.il 


l;i,n 5 '|J|. LHd(---i Full] imi.l n-LLahlp vhiwl id jl 

kliid. ||J'y, iiBf-isini-.-iy» Jinpxsi? tidy foiiTue 

Hind tu i rid up! I 1 iul I l-L-tiJj j . O * LL yL-UJ uWQ DiRE Lf t 
Larie f-nr<ill > ,»ni. . . , . 

Plenty of Jobe 
for TrBuinAd IM 


jLf soy prtjrrc -!>ri:L t riu-l - 
■Hid- WniE at LiruT 
-far 111 nr- I llnr -1 rri > i iL 
f-ii’ili.f mil "miHIlf 
O i~ tt r K t; k ,i l ) - 
L 1 T ]; S KLM 1 . 
ClJMKli'ii.i 1 M fi 11 
fll 11(11-11 Wl'lW I'Hlky 
■ml E^t I !'r ^KVV 
MEAT l ACTH. 



S~ n I Tr.-ml ft rf*,! . flidUai 
i.i i.i A - tj Su.i-iiint, Tulrdir. A’hM). 

Xam* ,iHrr U.IJIriHIU Ilf 

Jddraai. 


TOAsli 
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Railway Postal Clerks 

$158 Month First Year 

Raise to Maximum of $225 Month 

Many Other U, S. Government Jobs Open to Men and Boys 18 Up 

POST OFFICE CLERKS RURAL MAIL CARRIERS CITY MAIL CARRIERS 

CENSUS CLERKS CUSTOMS INSPECTORS 





TJirps are steady positions. Strike*, poor buy mass condition? F lockouts or 
politic* do mot uflret them, U, 8. Government employees get their ray 
lor lull twelve months every year, There i* no *udi thins aa “HARR 
T3MES H> in the C, S. Government Service, 

ALLOWANCE FOR HOTEL EXPENSES 

Railway postal Clerks now pet the firet year regular, tie? rip paid on 

the tireE and fifteenth or euh month. S~9. 16 OJteh pay day. Their pay is 
Increased SIOO ami flM a year. The iruigiimim in $271X1 a year, si 12,50 
each pay day. They set estra Allowance for hold expenses when awny 
from home. 

PAID VACATIONS 

Railway Postal Clerks, like all Government employees, are Given a yearly 
vacation of 15- Working days (ab'iut IS days}. When on runs they usually 
work 3 days and have 3 days off duty or in the *ame proportion, Darios 
this off duty and vacation, their pay continue* ju*l ru* though they were 
working. when they grow old. they are retired with a pension. A- Railway Pir-dal Clerk? are continu- 
ally traveling, they have an excellent (dianee to aoe the country. tipeet Spring es ami nation* - 

CITY MAIL CARRIERS— POST OFFICE CLERKS 

■* 

Clerks ami Carriers ger Si 700 the lirst year regular and automatically increase *** 

5 1()0 a year to $2lOR with lurcher tspeci.il increase to &£30fl. They also have jp 
15 day*' vacation. Many February emmiaatiwu will bo held, City resi- 
dence 1* unnecessary. 


What Will You Earn 5 Yeara From Now? 

Compare there cenditioqa with your prcpent. or your prospec- 
tive condition, perhaps changing poai Lions frequently, kicking 
around from post to pillar, no chance tn sight for PER- f’v 
MAN ENT employment; frequently out of a position and 
the year's average Hillary Very low. DO l"OV EARN 
*1000 EVERY YEAR? HAVE YOU ANY AS. cP 
SfTR A NC E T II AT A FE W Y E A RS F ROM Nf I W 


/ FRAN RUN 
/ INSTITUTE 

V IJcpr. E 173 

> ROCHESTER. 

N, Y. 

Rush to me entirely free 01 
j ** charge 32 page bemk with (l) a 
full li^rrkptlon hiT [he position 
t* Checked, below; (2> a Hat of IJ. B. 

Government Job® now obtainable: 
f3> tell me how to get the position 
checked. 


YOU WILL CRT *270(1 OR MORE A YEAR, 
EVERY YEAR? 


Get FREE List of Positions 

nil out the million. Tear It oft and mad Lt 
today — now, at once. IM) IT NOW -TUI* In- 
vestment of twweent* far a postage Slani p may 
result la you getting a U- Hi. tsovemmahl Job. 


Railway Pcutal Clerk f| I 

Post Office Clerk (f 1700-$ 2J0D> 

City Mail Carrier (3 1700-321 99) 

Rural Mail Carrier , ($2lOO-$3AOO) 

Census Clerk and File Clerk (|1 4+D-*2500) 

inspector of Customs ( 52100 up ) 


Name T „„„ 


Address^*. 

Use This CuujMiu Before You Mislay It— ’Write or Print Plainly 
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FREE! 

Body Chart 


If you w|U mail the coupon bekwr, fhis 
Anatomical and Physiological Chart will 
be mailed to ycul without one cent of ex- 
pense. jt ahowstbe location of the Or- 
Bans. Bones of the.- Body* Muscles of the 
Body, Head and Vertebra Column and 
tells you how she nerves radiate from 
vour spinal cord [ o all organa of tiie body, 
Th is chu rt should be in every home. 

Where Is That 

PAIN? 

It may be In the berk . back, Mr>e h stomach, 
liver, lega or orroe. VhtwTer it Tij the chart 
wHI help t-J fhow the | oration acid eauKii 

of your nil moii t For Inituntt, this chart will 
h«'l|i ynu Ii>ciil 0 vtTmiforrn appends pnlns. 
Hundreda of tnlsht Imv* been saved if 
p^r<le bad known the lacattan u»d chant irr 
,of Ibu c< a I )3 anti bad received proper attention. 

Stop that Pain 

By Relieving the Cause with 

Violet Ray — Vibration 
Ozone — Medical Electricity 

The Four Greatewt Curative Powers Generated by Thie 

Great New Invention! 

J.ico Health Generators at Ia?L 
ure ready for you! JE you want 
more health — greater power to en- 
joy The pkMisdifoH and delights 
about you, or if more beauts lay out: 
ciuilru— min? Ask tor the book 
OH these Invent Iona which llJi> Just 
been prepared. It will be sent to 
you without cost. It tells you 
now l-.iro Health Generators aid. 
you Ifi leaving the lethargy and 
bonctesflness of had IseaiEh acid. 

!!■•■-■ I b* 1 i n-i . We.Vjrel! n T&iiP- 

■B' lf- Ifr'nn t*«k EJiHfjy. J#fl ^|b»Uy «Un, 
VifLt-o today 1 

Here's What Eko liters Say— 


Electric Health 

Generators S; 




tlXHl i.l 3 

HLU HI 1 LhU 


in LI.rt-e 

rwH * r 'iRiffnfl ciV R5ifuni*iS*ni. M “My E-ritinh t^nis? 9 “Cnmi fere ■t^R'.n^ls 
iraaW*.* ^‘Ourcdi eh* ut™ . 11 "Ho* I law p nsMiiidij r,ij:|jt." 'TTiinij la 

Liti my ■iMHjf.b p-r-l vleor nip "Un mvrt p*in.” r H CtJdj n«i botb« qu 

r.iw. 1 ' K ‘Ctronin f r<ah*l Ljumoa buuntr'd. 

TbeHimt *■?■*' uniriuKria nejiir*:* Vi. l*t IUy„ Vibutlnn. Eire* 
jritiiy J-nd — tombmrd of irfoini'i, i Iw; nptnu on iiii * 1 

rlw-Irln i ■ j hi J* y™r honM uren t ! - ir D-vn CK-liv, p^-- cr *1 Lem tblV $0 C*6l* p*J JIW. 
Elec HrcLlh n r* pr-iUv?!# i »,b- r.iuv i .nitru mmi* 

irhith t»n vl' 1 * you in, on* o' ! fit Efafltridty. violt* IC:.y — < 

Vibrt(W i-ftij Oif-n "-lip tauf fj-'ilc-t ciiishTf hcrutn. 
tend lirt tpvpaa h-UcJTr. C*t ibo Frets JJi^k JifOWI 

MAIL COUPON 
for FREE BOOK 

Do not put this paper down without sending 
the coupon, doji ' t go on as yo a are w itn pains 
r:nd with alErtOftt no Hfe and energy. You owe 
ir; t* FMPMlf ta k» a trl^r mftn w w^rn^n. Tmi, 

(ift* 14 enjoy Sift — not jyrt dr** Chroiifh rt t 8i do 

v*mt ABdiftlur Aty ujiIQ you «h»r# pui. jfluf 3iAsri* <i& tha 
hiH. Thikt wiil brinf ll** wfUil* «4fy ei en*! 

mm innarwa*. 3>o it tod**-— now. 

i«-'*LInditrom & Co, —'"i 

I 1321 Intilnna Avonu* D+pt,l3-Sl Chicago I 

I pies-'Sc send me your ired book, ''HeaHh^Power-^Pettuty” ssfl, * 
1 fun infyfibftUOB ol your iOilfty i'ice Trlsl Otter. ; 



; ... 
| A-ddlrcii,. ... 



B '“Vl-Pktw. TCMbB ft*M — ” :==r AM 

OdltAPi, IOINjO. COSIhET, ' TBglj-f yffif 

UKULr.l£..BAWJc3 UKULELE. GLN TAH. BANJO lW 
MAHDOUli. 0AKJO CUIThH. MAKDCLIH, 

DRUH.flCLO DRUM. PIANO OB ORCAN ^T*IFr» 

■i kohip. this new ■ • . la !• • • ’ •*•■.>-. u i "■ - -nt En-I^nl r •• !. I^tirety 

dIHKnrni from *ny ' ■: l . - . - 1 ' ' or ' din«n»ni" r KT*\*mi, Lrimn* on hi ^i wp4i1Lnd and m 

•aml^ JhBstrred ninfH- Dupili play Vv nte, knot ■■ LQ I ‘won,, TJwiiiHJidn hf nun. 

,. ii, I- :-■« t.i.d ridi hjivn lenrr.hd ■ : Ihid pr»*l , ihi? H#1m 

Simly Mla«d. ¥<iijt ijppirt-ijnitjf W l«Hr-n>iiM pr-niilnF tiid pt^jf fcr pr< -i.‘ or j>1i'A*i»ra. 
A lew mnSa B-dsj 1 r>3T i"P^*nn". Pliy sshiW jf«h fesfli, eiic i — i-. joe CnJI pur. 

1 i^>ihir» A«d fiw.- «iu.|, NO vbliciUivii. 1 - ■ ilccvt h-s.y >r.ii '.'ri'iiii fiiinlhbgd 

■l l-dL i£ drii-i-d 

CHI PAQO OQRREWPOHDEHCE SCHOOL DP MUSIC. INCn 
1&3£ No. H,I.Hd Si . Coot. 1U. Chteooo. kl, 


TO 

PLAY 


$2.^8 btiiigH you thii fsiRipiiR boTing 

foiirp.f' t>v m ail of Jimmy DeFnr^st, 
TiVorkt's {Jrcatot Traitor and Maker of 
i-?eiiin plans, thie s^teui that trained 
Dempsey mid great chatnplons. Covers 
everything in aciebtlfle Losing from fun* 
rEfiUncbtald to ring geiMralih Lp. Twetity 
iveelts CQjihai you ft ilnLshed r>eForo- ! 'G 
ErjL.rie.l 1>usPf. HvithI reii.fi of DeForest 

tinned enfn am ir.jtmo *.hiJ in Lb* T fiit Cd^ 

«ur «• ••••.( ynu -hi-im hinidno. fend Su.'.m « C. 
Uo D OI dr£-J jiavir-B pcelDian JS p!ui puptHCB# 

JIMMY DEFOREST BDXf NO COURSE 

5*7 WljJliim BoK 91 «Eh YORK CITY 


Minstrels 

Unique First Part? f or eoTnnk-tn 
show With special songs and 
eborusm, Maae-uo* Im. 

T.& Denison & Cd-. Ui3 S. Wabash. Dcst. 19 


Chicago 



, Hianw tin j 1 Arm foil nerwnur, mtbQTTaertd. In CHU* 
r ••--»/ >•{ v. i: i :•■■■: •-■ «t Sfv'D btinar *h ir «if atnnjm. t j, na j. f 
■ yciijr*.ui«i*to.ra. 6t CD#eHul And esq, 
f 'ile nt OI ioui liiCUra] Vour Ndlth wcNiHq, vo 

Ti-'II WHUijDJ nfe 1o the fuLUit. icinl25c Inf r ttf tills amejtin.^ book, 

RICHARD DLACKSTOrtE, O 471 Flatiron Bldg., H. V. 




READ Your 
Way to a 
Better JOB 


Amazing 
Opportunities 

now open in Electricity 


Electrical 
Engineering 
Revised Edition 

R Volumes, 

Pages. 


3204 tlliutratknu, 

CoM ^laliipcd Fteyjblc 

isijjiitctg, 

d i rrj.' I ndpii — v it a ] fae t-s. 
in h I n n C y jivul 3^ hie. 
Jv leetr I r^i t h ii 1 1 j e e t h 

Fully covered, including 
A- C, lid « [triiEiiUe. 
xoht: H you hcjjhI now 
we will include PKKE 
a ronriultbug member 9 
h.IiLr In the AmerLcan 
Tedmloal soefeiy . 


Fleet rldty 1?; the power behind radio. 
lelEiphoniiiH and telegraphing; it tur- 
U i'he* ihj wur f o r vast iud usLd al pin Ett« :, 
unci li (irohJ'Lhly The friOHt impcurraiLt 
h- ub feet ini che world today. 

ThLs new edit Loo of FJecirfcs.1 Ftigl- 
iieenuff i* full of Importnnt money 
making Information rl> :irr;mgeit that 
you racial once understand how lo do 
many electrical jobs. Fit yourself for 
advanced el&tfflttil work by referring 
to rligH; fLiet.^, through the JIFFY 
udLich mftlwi them Jostimfly 
avultahle. Nn long hcmiN of Eludy; no 
lodious grind: put vour finger on the 
fact? you want to know and do it 
QUICKLY. 

Eight Big Books Shipped FREE 

Yes, Just your name and nddrtea briuga ,\LL of tlicne iiookM to you 
at once. Fay only 
the few cents 
delivery ohorcfift. 
look, them over, 
read, them, lest 
the JilTy Index. 

11 ml out anything 
you want toknow 
before you iledd* 
to koOp them . 


I 


I 


The America!] Trcimiul Society. Dffl, E-319, 

Dieid ui Skill St., Ghtcngtt. 111. 

S#Tk| w*ll« lillii *ft. .-li'C-rfLcil onsi'.ivrinE Tit rriw 

•, lr. „ LiiiLlHin i v -.Ii i.^y n r'nr.l, J- 1 li vrry ^harjii'n 

iiimL if niiilifirii t h*l riii-j.- boak-i ■ ill »..im- tnj- i*Jty J will 
■fmI ywu S2 jCH> kbd i|i«i IhaL Sv 0i> > »••«[!, v f vH n 
tiMhi. uJ Mil y 1.3*. hrL, twr-h g>:> <d OllH-f-wlH' J Will 
rrtvm tli? Kiok, ealkvt in fiJlmi, *vcl ^l/l o»“ 
jr-ci'.. T,c.*h,ridf. [ tin ^ ..Jinc n™. in, n-rjl'-f i* *rt lh? 

mrm!b±rutii^ ia fcbi A ni«i ii’B u .Ti-tL- ic*l KtislH-JT PRUE. 

Nuilt ..T.T-. 

AddMM 


Empl’ij*r'» ffn-vrf. ..... .. .. ■■■ -i-.’ j 
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Ain’t Life Wonderful! By Mason 



O0GR oub J OE lOSIHO 
HlSGflsp SINCE HE’Sr^ 
BEEN RUPTURED * M 


YOt/fit &0 GROUCHY SINCE 
VOUVE BEEW> WEARING THAT 
TRUSS -WHY DON’T YOU TRY 
6QMETHIN6 THAT WILE - 

j|SWFLlEYe YOU? 


NO HE CAN'T PLAY GQif 
WITH US, HE*S RUPT^REB 
POOR FELLOW r - -S 


AAf Q c TAHT P/S COM FOP T 
SOURS YOUR OiSPOStTiON 


■ A HP YQt/R Aft.AtfAtr &(W$, 

ro affect your worn A Hi? 
&U$HVES* success 


WtftN YOOPMRRCD trqm AN ACTiv e 
L W BECA ts&£ yens k J? S- MM PP# O 
oqwm wit ft A r^ysff 


JOE" HERE WRAT 
, YOU OUGHT TO GET 


OH eov! NO MORE 

TRUSSES for fYl E 


IS THIS A 
MIRACLE? 

YLY RUPTURE HAS, 
DISAPPEARED J 
GOOD-BYE 
L TRUSS TORTURE 


. AW& YOU'RE A MAZE & 70 Ft NO 
/ 7 SUPPORTS RVPntf* E WITHOUT 

S TEEL S^^vGS, leg s TWA PS - 

OA HA R&r f (5 OC/G t -VS C O 5 Y f&fijF, 


-AW ^(IJVTWS LATER 

you F£tL twenty years 

YOU — 

AIN'T UFE. WOMERFUl 


THEN - SOA/f Eft it NO 

TfRS YOU O FF A SOU T 

AfAG/C DOT 


Button Rupture NewestWay 

(Without Pressure!) J 



End Trass 
TotEutj 

INjjw of Ntfcr 



S C I E N CE now m I vises d iseardlng emr i 
steel springs F barbarous leg straps, and 
other harness that press against t-hu rup- 
ture and thus prevent nature from heal- 
ing it. A new jseradhle method has been 
perfected, after experience of more than 
50*000 cases, called Magic Dot — entirely 
different from any other way. Instead of 
“pressing” it “seals* ’ rupture, and, of 
course, allows users to run, jump, bend 
and cough in safety. 

Rupture Help Breathes Air 

With tli is j d t h oz. device 
is ft new kind of pad, air- 
porous and washable. It actually 
“breathes” air and cannot slip off the 
rupture — a feature you’ll frankly admit 
that is lacking in your present appliance. 
Tit fact, it is so superior and different that 
it h praised by physic-iase as “an entirely 
new departure.” l T sers report they have 



forgotten they are wearing it. But don’t 
buy it yet. 

Ruptured? See It First! 

By a special arrangement you can now - 
have it sent to your home. Don't send a 
pennv or order it now’. Just mail the cou- 
]H>n for full description of “Magic Dot” 
and details of this unusual offer. Act now 
for quick relief. Write your name and 
address on the coupon and 
mail it today! 

NEWSCIENCEINST1TUTE 

216H Clay St., Steubenville, Ohio 


NEW SCIENCE INSTITUTE, 2i&* Clay St.. Sbnihenntk.O. 

Hhipp K’^.i rm? yt><ir iNupl ra-tnl Hwfc. « n- pie ot AlrtrK 
ir«' t f.r,ul (lint "br-ril hlY" pt.it foil 4nbn.il> I Rtii.piina: »rw 
» " jr fo Vul b'-.ii ruiibiim Tnrludn n!«» jiout «il|pr wKiph pcrmEU 
r b bo m* tfo' Kr» A wno" fljmLnjii viiboul tub „r oW-unbiun-. 



A . ..LI b.JX.. LJ .LJ.L. ... E. ■ ..... ...... LJ .. 1. .... _ . L J . ■ 


1 City 

| It- hi, | ^ i . ■ 


■ rim j.n m vnii [J* ir.iy.l 


.Stale. 


i 
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^ tl> e*S 

T^e j D Vi h d°^ , 




\N fijVtt _.^r ■ ■ C.xll 

;$£ 5 ? «sr; 


, . .- au ,- .„„. ol> 0 ~ v^r^v 0 * 


»\V>* 




ft So* 1 


flfL 

t** ’■ e*^ jjfit 


r.£ 

Sl?' 








«*<£&» 


^■ssSf 


$75 A WooK 

“" Wl'l wnrkFlMT fi r t !4 
a wiMik. whr:; I t'nrolb*d 
wi tti V^U. Nn* 1 aVLV 
mte a iv-.'i'S- " 

j Wi.tiiv.fc.im. mi Itobin 
Si,, L^uJi^itk, N- V. 


^ 0 * * 

& »**?, *o?gSS *2 


« A- fjraw - * 

G^Vf'£V 5 0 S 3 i <ssl«t^ 


ISO A D*y 

"Y«(irTnunl.itir kaa ip. 
thsluwd ms wiitn 
lrv.|*iiiAWrr!i to over 

Eu j • day . 1 1 

0 . W. Sebnupp, SU EL 

W*w , LM™t« r Pa. 


feSS?* BSSS; 




£lt* 




COOKE 


L. 


L. 


ft Socc 


Ebctricitr. 


A'jdrfHH 


SCHOOL OF ELECTRICITY 
Dept* it, U$« Lawrence Ave * 1 

?□ y ni4? eend Tf . entirely Free end fully prepaid, rmiT bools , ’’Ser-rela _ 
i In J-.JceLrrcily, ''' lutfetber wLtio facta about ycur JJ ome Hied* i.W** In * 
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Classified 51 dve vtisem ents 

WORLD'S BEST WANT AD MEDIUM 

Advertisements in thifi section, 35 vents per ward, each (Ti 3 S*tLQn t minimum JO words., payable in advance. 

To be printed under proper classification in February issue. copy should be in our office December Ifith 


Aft V E FtTI SttJG AGENCIES 

1 , ['V ftitns!: Li l.e i-imi; Kumiay flews- 

piLDcru. 1 t words Sin. 90 Firfllwit for ob- 
1 h L til tiff hell 1 , MleSrHicrt, r, r tniMtiea* 011 1 Mir- 
lufllMes, t nf orntaTkin best paying 

dill Ho, m nil -order W^rkl ie?. mraptfi! Ees, 
nw ii mg lists. efcmilltU!. Free. Wada 
k-c isi’.v, tlreat Nett hern PHii,, ^11 lease. 

,\ I m-Tltti sl Sc; ; i \ \\ . :.!s 2 i) newsi >u\ 

$9' hue* list; mrbitii^nes, Tartu. IjtCimn-i 

.■U'l'-ncT, 31 U'i'=( ft" I'd SI ., Xgff York . 

isTFijtii-i Ad' rr: I -dii:; net our entiles. Nn 
cherue. US years In bdsUn.-s*, Tim farads 
PliiJw4fifiJ a ur ilt'V In rhe wOrfib Anliiuni 
AilrtnJjlnii Agency, ItfU No, biSalli tit-, 

QairapO. 113., . _ 

FJdlLi Xir.e PJ'l'b 'Advertiser-; Rate fill hie, 
ji poflcsr irtpiudeH fveiythin^ Lmnit 
rums. L. IT, brown AdKcTtLsillg Agency, 

I J'i iJH'arljnrn. (!h if turn, 

A I ) V i: ItT] S £ IH ru ral ' week 1 (fb Lists 

free. Merer Agency, 411 li llnurnrd, fSL, 

T^qjt . 3tn, 

■ l\L r iJ SUrijuJ i?b crl Isesufiiit f>J niaga- 
sjnfft year *-4._ ^YutnTs iVnwlflr Berrirc^ 

Atlantic Cltf, NT. J. __ _ 

"Tin' K [ft fsFTrli J M njr;iV.[ii?s, ;tf wvnt; prro 
JnHi; R (FL‘1) country *eehtte3 Is line iwr pa- 
[h 1 r ; list® mw, KvutU King to,. liinr, Hit- 

cntnRtm, imL 

— K7sTTt\ T ui an inivTiiluii or Linpruvenreii; ? 
yst't' n li r ad In MisrulUtiwus ila-slfh.. Mori 
vn last pftjte of this rlus.rlflud sect Von, 

IWT Enmrs F njfff Mon b ureau. 

I'fi'i [■; riiiuiu l la fcijptyiiifi ‘frr pMem*. Hpu 
1 -. uir-^ 140 and lit. Eliirmne A H llrltn, 
HnrLMerud J'itetLt Attorn^'. WimhlugLan, 

n r. 

“ FftH ADVFPTI5ERS , _ 

r'flP’t’LAllS llul lv-1 u-ied Iitiyi?rs' r 's^.."ii:i'. - 

l.frWI. Fto Qanirfi y»; 

A 1 >vTfn'fTt?iv — 1 :m’m Cai u.n t ry " nffvfl-p a p r ri, TS 

n-nrds. &10. B-nclnec. ge:ler. Lists free, 

liciirur. Hartford BUi,, C file tgft, 

|tUsfb‘ ft H!4 Gcutni TlffSutirr ri.r 10 all 
□filer btTlrmeft. 23 years hjP' 4***A|I espr- 
rtenfe. tT. Ui^klR, 1AIH KuilLd, rlereSnnd. 

"" SALES P HQ MOTIflH 

_ ^"h 7 i> f.:m.i.iOU j t j L l v .uiku i-'--i'iirC't f' r 
jmir ftwb, Tldi dltlrihutfl-f took wt u 
new Sfufci iitty tctsflinn at His first 

OurrhiL.c IS. U'a Eutimlltcd a sales vth- 
pfjjii enpnFiLe cT nallanal cirahsLut- H l r h- 
tn r- Air wars fiEi sales vrrro ntitlvil .wltte, 
runiilniE tn j-toO-flOUt trmutbbv years’ 

salGunjndilU'In-itrLnl cxpcrlenm back of nur 
caimialrm, Sulimlt &n!j - f DPible<PS for ftcii? 
dfaKisuvJ?. lu years I'mwoitDO M.'.n- 

au-er S.iukJrr Co. ,1 npi h-s C. Johnson, 11BA 

WivKlhrlfles , Hurt ' jlo. 

I , KLT K } l ITiut Itiik— If yuu need 
li- iters tlial really mlt. Jraillnpr ltstt: kWrrt 
3 otter 1 ; ur.v ij l r e<^E- mai E 41 dvcrl I ?3 n F sen lev. 
U'tLic f liiiu is a Ll-t As Letter box 1L72, 

^4 "Pi on- :■ *>;! . JCrSr. __ 

~l f HO V L.N ki: >■ - tdaiv=— Ad^rlkEn? iou n - 

sel, i!annlnB, Tlitiea Hlilci-r IVaUrtown. 37. 

V- 

~tKhK *.-1 Tn S "1 U'i'kJy In .p-.iro nine." 
flnentlnst □ mu i Line list h.i4-(ne = : , M.ntr 
mill order rirsiifi re'Ciulre thounn-mf^ nf nnn:i-s 
to ms If 3 fter.it lire to. Our little fm^kM, 
■■Money in Nam as.." (c-lls (irw 1o SMinjjty 

them, Ohty IV n will iiu'Hnk free SR 

twiitvq of dealers whfl bus 1 usulllhg ll^ts, 
■Jlfutden Co.. Bus -5, A)tof Star! on, llnrtnn, 
llwi _ _ 

[-uu'i rilK^Tl Csiuticry mimes, 50c; [Mod 

buyers. Itrenmn, 133® 3rd Are.. K*w 

Yr rk, 

si-: N‘ i> y 1 , tilt For ! .uni} autumohiTe cvno rs 1 

Iti-iif rO-t. Tr MMu iltk Tw, 

il.Oft i*or (T. tiiV3" rural stRinen 

Imjers rtnmei flliero Frr.cn., F5I142T North 
F^nn, 3 f lnwsft]io11 < , Vfjtifi. 

AUrOMOBILES 

Rt: KUItE Itus'imc enc airtnmohlle, use 
fi-iturei-r-rKt etniTl Hmnpere rarefullV. ’s T^i i [ 
?> (Coin I nnl aiirttevH. liiivct, Pia!)tl liner, 
m IT Trierrtnh Air,, Oitdami Calif. 

TlMK CtumtA In SOoBTii* "for pn loni s. SIS 
r-:i7D< HO an 1 111, Clnrefrfc OTtrlcn, 
!En filtered I'atuiL ALtdmey, Washlngtun, 
U. C. 


AUTOMOBILE SUPPLl E§ 


I’S?BD ATr ratupirs^tJV fullr □ uintcnitk, 
tlprieht sr j -»’t! ssrlmi tw*. Iwltle-i. Rc-t-un* 
diti'Hoil and pi ur.i n l v <* I like new. ^ftlripei 
Dll trial and cn^V li'liuv Ale> s l>W Twt 
-. 1 . 111 1 -,. car w 11 -Iter-.. Ij iirry elm iters und 
fmlTlt sjvravj. E. 31 , Ciumur, Bos: M-I 31 , 
Trwy, Ofilu, 

OA ttAOlv, Sorrfre “i tail mip : Muku iim-ney 
with luirriile$$, (uluflrs^, untl ■ frr-uae radiatop 
Ui in I it. [;.wk gje iriilMn. pn.ilt. Far- 

lUitturs tf 1 . (Iff, FmitiiyiuL o'Jtf Fifth in.. 
Nciv Yu-rk City, 

NF 7 RrfAT FTM LiKbrnln# 
claner £l,dd pretmld guaranteed. lientrus, 
ll_l li dn iTO, Try, 

I Al"ftS (ta< iino-r icfit. T.i tnlroduee, 
AN atrs---f. Aitsie?. Ins mileage Increases. 

(_! ! 1 1 . Is I ’ .- V, |. :|| LI!, 

Ycil' Aiti wAhLfri I 4 i reviver rnirHb tt 
tUMlfm, JmirirWa# np>flf 5 TttatlJSB aiLl-lufM. 
laltfeware. etc. H'iltu ifprintk, PLater, 77 , 
Mari an, (nil. 

AVllUt Afviih'yts, jn&tul! ' A lai" 1 - jf;i rafio 

door Imlthrirs, Jllte 1 ■ 5 r. 1 mat pa Id. M&iro, 
JU 3 Lit 1 ' i s ;i J-ii A -i v, .JSt-'T York [.Tty. 

“k’llbtC* <1 "new auto ti c*jot 77 IwefTs 
i c Flat', : now from ynur wlnilallieLL At- 
taches to any windshield ivlp-r Pjis.t^eM 
r.Nr IrfjfD Dfstributnci, 3 1 - 1 n iita. Farmere- 
burg, ImL 

IfET tlgtat ipliril Stjuipfitm reatners. 
?! lr!ij. I'aLalog. W. IlumiLS. ’J[*3 Brlsga. 
Ttartl JhiirC. Fa, 

"> 4 -T l EtIN<;;ts tff stli'l'irc ." — 1 'hcvoTJill rrnli- 
hvtller For tho n -lsy 1 ultvcl [iralu tml? 
ill tn tr<. Ask vnur iLcaler. UaaJ vn rs ; l I Siirljag- 
1 'ii . tJrUlTi! Bkjilils, 31 ! oh. 


AUTO Carhuret or attar hauu-.t ailiJi '>cii“ 
and sr^cd; Mamodiiito a t r anyllnsej umv.-i 
rst; no carbon. Wfiirlgai, ti^j Ford 

fttijg.. EritraLt, 

AT TO Fsifts neiT and uJt:l prEocy, 

n^diirtLLi I suppllaa, inatars. wheels. 1 11 rlf* enr 
I riipimi salons, senr rutoi .. ceap. rqrhnrrTnrs, 
luairLiia t-ipa roh'iplple SUV. Hialtellnlns Sft'fc 
I off. Urlglntatan, SSS5 Main St,- Kart ford, 
Conn, 


RA Ftl ATOTtS At Wholeaalo nrlrea. All 
atamlanl wakes. Sathfaeilon guarani eed. 
SrtLii r. ; r nrJios. stating make atnJ madri. 
Indepenfle-nt Ttadlatvilf Co., 1119 ►$. VYahaai 
Atd.j Chir-flgo, 

ELECTRICAL TmihJa shooting dr tho 
rnre-r i-ar a: >1 ,i iry !.,i.--. T*oii • :ic! 1 lu> I: 
W ifSivsa work. I.earn In make every umlitm. 
ftiutLt in testing ami repn icing, -^end 1 r oijc 
atuinlacri 4 !?T: - on g#' ho.>k for fledririatia and 
m,P 4 ’lian|ca. Eklb -]i u-s: r;qv.i «v. Hum In-. I- of fit Hr- 

tlcal tr £ .rv, Pu.V r->tiiuin FI idi.s do-'.ico 

when delin' re I. if nut side l- ft. remit vrlieR 
H-.trtrrlnK lhatutlar Jl^haalffl. I’less, Roma 
SD 3 , M L Lima rlu St,, CMCaio, 


AUTOMOBILE SERVICE EQUIPMENT 


ltlCl Oppommlry in S-h-iur baiiorv eti j tc-q - 

1:11 tf, l.J't Inu 1t'3[ J-J:|J lir.W fOU V II I L lll«laLl 
eijulnmont with praotiralLy mi ItavealmeiU. 
Eiltu £J*D tn S-Wl muntldy frnm rf Uiu- 
patna In Uxcd nut fit a. Write fulit.v .tS'-i 
na 10 u few it'i-on 1 L t Lured mr wa-fuTi, l>a.Jnt 
sprays, mitUmalif 1 air anil t^ea^ai-n. 1. C, 

TMnilrk. Bi'i 5t -133. Troy, Ohio, 

SAVL-; Money — £ 3 a-Ta ge i-iiuipmont wiihi- 
it I tinned n ml gtM rani c-td liko new. T.'nusitul 
l>:itg:dna in U"fL etaJidi, car wasticrs. barbery 
i-ha liters ft I r mnappeason. etc. ShEni>e:l ra 
ItIjlL . ca*y tenti^ WhaL do yuu neeil tn 
cnuijjlefu your eriufyinscnt If E. C. Giilbrealh, 

But Troy, Ol In. 


For ford eiwnebs 


FOBtt flonut urrri euf hanged £:'! jfl with, 
vfliir nh I fine, -hr ihiv* 1, git»Tantw, A. J 
TN liichrund, 2903 Si. Felton Sr.. Phtlndel- 
hli fa. Fa, 

1 AtTll fiJT~ TaTim s ! , ii t , tu Jntrcikivp. 
Alt a 11 ina Am a sine ml Leans Jnerrasci, 
CtlU 'hfriw. RR-Ri'i, Wheat-n. HE 

A 1 'U'‘HV !'■,:. t 1 : ■■ ; fniP *"».( 'l? 1 "TuHnK 
jfg:i h* , Biier-iMcr ladles, lieadlljlrti, lit com- 
uccsiton IseaiL Sue Stiart Faclortea gd P-His* 

m 


MOTOftCYCLFS, BICYCLES AND 
SUPPLIES 


nn Yjki IJRe runtHirc yi-rj'> ? Tlrun gut in'i> 
licislpii’Ji for yourself, lilitr: a tta^hjfig iiran .3 
new I nit I an n kt>l nivn an In 'll an mnfurryrle 
flmp f^T yourielf, Wrtle us and we iv|(L 
tell iuu fii.ru i<v get slatreil «n ihe Tail lu 
*«WC’R In wc-rk yau will like, Indian Mo- 
LofL'j'fia CCEPpnr, Spring field. Mass. UebL 

TAft. 

US KfJ Vliit<trcye Je parti Vi price di - 3 i s a. 
>."piv parts ave’-orhii, repnlrlns. Now 
an >1 rebuilt. Indiana, llark^. '.'(ficti, J, Ii. 
IluTil , "liiil Arehfr At*., Oi lOngo, III. 

Morttuf.' Y riiR Barmina, inwea 
tracjinln sheets far slump, special ictatura 
EUTifdfes, liLUl'ipryrlB orrojiorteg InrjTO'i llro 
En America, loive't crrl :■*». Lirgeit hminrey- 
i-l 0 nun I iut-H'i fhiih in tho United Siaso,. 

Ilcichcdcr Fill Hey iJnTldann I'aiiMTatbni, Ji'J- 

IVe-l Ms In SJ„, Rwliester. N, Y, 

ilAnF 7 l':Y ; l'A'VII)^iN Barealn'- ar. n irr;" 
titenritiiMi siiertfiiM). All reuLddi nihJ pr|SM. 
r;u rnni-"ci.t T Send f^r our ratline, r, M.im-y 
Fc^vlng Jtiilurryele RareaLna." KhoUFh liar- 
tey-Httrl Uon Apenry, 2.555 Fund du Lgq 

,\T . ML 111 fi'lkee iv 1 R. 

BAISBA | N S I Tel iiTrilori ■■r- 1 0 - parti f ir - afl 
niakci , fS ijuitrsir hnUuon Llm. SS. 33 * J- B- 
lf,.h!. 3 '"i«l 1 -f *3 Arrfier Acg.. fhleagrt. 111 . 


AVIATION 


LATEST Arlaliun twwks. M-ilcrn Air- 
craft, 900 p*yi'i, rVim'l Mmi'aUn e-. 1'ttrc 
fj.n0. ErcrylMVa At la Hull Guld-e, 2 L i f i 
P.ijHn. 1 Mi lllu i r^l L- 'ti ; . Price ABC 

of Arfnlfnh. AfiA [ages. ISO illu Heat Ions, 
print' fl.uo. Modern Aviation Engines, 
2 . 1 UJU rmjiT'H, rnore thait I IfUCi i.’nsfulriK-f En 
two lgr?t I'frluiue*. Ptli'u $3 HO (i?r Mnf 
•U't. All tfir-.i. 1 bs-d;- are Wflmn Uv M-iJ ir 
Vl -tc-r W r , Tii.gr. ,\l lire Istest IjopU on 
1 lie si ah eel of "Aerial Ninigalton and Mp- 
imrohiey." fiy Cat' 5 LawT* A. Yanr-ey. u Lia 
nsitde mo fairmaa ifich£ from Oi ■ I Orchard. 
Mairn 1 , ip Ilunw, lltik; tlTib pneei, 1U2 
iltndmldcWj Prlre fl ui). You make n-f 
i ids! nke In -ordering any of these' hneks, 
S«llte if them am used In 299 srtwwls for 
fi’iSLrurtlhn purpes-p?. Any of these liuioks 
-L'ttt preusid nn m- i’lrt of prh'g, or C. -O. 
I), pluv postil dmrxiw, Nanus n M'. Hen- 
ley FubtisfiiiLg Cukuhw, vi West ifith st,, 
Nr IV Yntk. 

"( Ticf frilo iH lgtl-m ; F:a rrl 5 .L 1 to.' ? 1 ho 
weekly, World'; fa-trsL gnmlnr InfJtistiy, 
FnrinrlPM umL alriKirts need trahLCit men. 
rullinJted future, LVn rti in spa rr I tine. 
AmapEnff hnme stiffly bin find i(urt!lflri y -u 
In feii- '-h-iri u-l’i'Ih. Pci-JT-noL ]iniet leal 
lirtp or veteran ill I rid -.'.ar fhrr, KiiLEtSov- 
unent help free. You putsl Ii* Orer IS. 
TEn.j Ji isaarie, adi tress fur anuria I thlHnii ntTer 
ami JtlustrHied lionk, free. TVrSLe Ma jnf 
Iln-ftwell. Huy ton Sh-heidi nf AvLut Jon, Desk 

AC- 1. f't avj r>n , Oliie, 

FtUATFI ,Vcii-il ilri'cn ShuJil itlif — 4ilr- 
pUno prrf .rniijsi i! im S- c or knot, lirtruptrl-P 
til Lm firlms for Futi) ur mntiui'Vi'Te nerlal 

d rihcii ' It-.!:; f.E.UD i.-,. r Net. Uu-UJ KHC'i l.iy 

Atnertm's f.-reuto-i aemuautlrel enrlewy* 
£ o you can build tbeuL UvatJi Alnilnn* 
r».. Chiragn, IIL 

O.Nl iM t"L El 1 1 .'-ir rill I i]7 ,L rusy" part s ■ 

Ji'uit 14 j- 3IM nf revjiulrenienli, OKA ipotar*. 
fi a its. Quitting bus I tress. Pmjisy It mil 11 

Aorn Serr'lce, 135^i Uetirtlrit. Yeunustonrn, 
Ofitct 

3l 1 3 i 1 K Li Aern[il ttne-n uhd sPOfOt, 1, 0 anil 
S eylinder altinUfLUin JhumirteMd air imoior!. 

5 nn-1 i't f-aot LurfihMd- V-e-g.^ uurdeis. Send 
Ido rolu for eamluj?. .Min I am re Aircraft 
P'Tp , is l Ln\y Terrace, N'esv Hrtglifnn, N", Y, 

’ 3c t’tis?n'A(TE istnntp will firing y. n" 
eonitdeto hi'ulel ntrplane tup|>Li« pflve list 
A. A, r. .Model ArieniftiTS, d-lfl Fast ]T.jSifi 
hi.. Svw Viirk. 1 

I’Olt Hale HI .1 udn r-:S J - 1 a I t;:-L j nc pow- 
ered with GN-5 uioior. uen| tip rghliv 

M'rEle H L, n'ingeit, Lr.ulaillte, Ohio. 1L 

p r>, x 

H 3 5 1 1 ‘ I ,EX Air yio'dnl I’p. , AJluint, MlssT 
(^Uso[i|ilv- 1 Met, 

ijl+TllKH ?hiu n- 1 lli full si ?e cFb - dr i'V- 
I !'?- HriJer from EhLc ml- till hviirent. $;L0(] 
set, J. TYm. Reed, 15TI5 AlUttleaij .Lee-., 
Lnug Beadi. Calif, 
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POPULAR MECHANICS ADVERTISING SECTION 


PROPELLERS V, $e.l>0 ; V. flM#I V. 
J1 I by. E’rii]*i'l J it- for xtmu quit lire i-!ett* K 
Lx nts, wu-l il-rrhi, caniifts, hydroplanes 
and alrpUn-ra. Sparta [ jirupetlm hulut ta 
ureter for ntl lApes ef Pi . We tarry the 

targe it stuck if wii:i1l umpellori In tbp 
1 'il][r ;J italri. Twcillv i mri nf pfppollc' f 

building ptllS IBB <3 JirrHlItU-tlon I5LI-IHIK IjuitCT 

propd Iff s fur leu? money. We <htj> ilu? 
j-nriH- day, Wrf(e fur i-ur free m-h-e list, 
Thp rrawfuriJ MuMr -and A lipUne JJaicufJt- 

kryr. Jne.. Seal LSrneh. CnlU". 

THIS ATlnlltill in 7 

tinurm's- a nth' rurresportdeiHie cuitW in bis- 
thuriLi-^ i: T avMIfin. -V rlrnvugh Era thing In 
jtnrLIml ■eiMnjullt , !i. American £ehmiJ iif 
AvSur I ufi, ttejiL, 1*72. Sun I Alb 1 1 Ivan Ate., 
CblffGCU, 111- 

A| rplflue BTijr " fuliiEsT - Mercury 
rtit’fir, S-upenn irlrre, Plkoi-sky, Ford. II un 
m i:, fmiir r-i.ii niivlei-t, many utlwr tvpn. 
Cal .tl-r-n 3e. i,'.itL>irail Inn set* Lockheed' 
Vt-ga, C-urtLe Lt-un It. Mi -VS Alrplaoe Puh- 
UftlLPF^, Aii rm n- S. ur.ini!'- n N. V- 

>J 1 1 ] j ic [j- "a j s-jm- .1 ne Supply L'alalW fnw, 
HolItI er Aero Supply Phop, I.iifu vet He, 3 n- i . 

(JL/HT1HS Hint Full e& dirt ill ~ Ult 
axseqiblF blueprSnU TMr Nd r O. 1), of 
slump*. Ll-i ~>c. Spcedudrut A In-raft Ca. 4 
Ib-i rSriO» K n n e a v c;j t y._>.Ea 
"II 7 .j WILL fliUld flllf IlCIULLIUl itHt 
f uxtlll lie. rinpi plarr* 01 or*), pin nr I'lnng ft. 

L1 1 era lure Ilk. Barney Shy tier, ItuChcit#f H 

I ml, V 

nhLLKT i "h n i upi i: n, ’ ¥ 1 * 1-1 E ■ ■ i m- 1 t u-‘ i r "i 

mlnfiturt airplanes and supplies. Moat 
realistic model 3 eref alTtimJ. Aluminum 
adju-tuMte pi Lull propeller, * In. tflJc. HI Ih- 
T'it- postpaid. Send :i for earn tog, ftelley 
Prr. . llti'i ttfnoldm, K. V, 

t^TSiVjffKStljiK Paris” f ■ <r Enrd nml - in n 7 
tftrr.vftB motor* Send Ilk ft if price lisi. 
He! n o Mo toe Works , Ohrtiilllaitl, Pi. 

ALTillibTEIt lUiMtiflftt) Orfiimit 

tLlrt-er f-2. ^nnrl plane Inninr S I ‘ 
wi»u‘e ] 4 *a.m Hnflkini .urplflno Ca, Bos 
]£!/ HnpkLns- Minn. 

iv'ltlii: I 1 r rii!H' f ieri I Lt, ' 4ii.il i. ii. " 

To I In Jett ejul rltr-'-r i ■ uef I pm arlaili.u, 

money eonlfd. vie, A!-» <Je -vt IOb-s n#w 
mrMiLHl of li’tinc- fi u •.U' era In I ms lluiL In. pna- 
iraarliiff bumlri' Is nf inn; r. r hll* ria}' juJn. 
Addreg? Xaili-n.tE AvSailrm Tra Inter, Dept, 

1L*3. 1 1«: 1 1 S-.i:rli flrjMitlwayj ],ni Anifiki. 

“ KNOW' l i-r ;in ]ih r.-n i Li in i^r ImpmciniKtlf 
See nor All Sn Ml*f rUHne-nia ni-alftraHnh 
r?n last ps.irtr of thle elaxijfled *ee[M, 

InTfntnrB T' n if n’3 1 ■■rl Hnreaw. 

BCUtr Print fcr NilltliPi irpeedy let fled, 
#■?. 0 ft, Alnini’i. jimiifil I era, hubi. etr. Send 

dime fr.,r ::aE?!'in and liarjain, IlhSa, Sen- 
- .■ II 1 . 1- Dr , LitllZ, Pl-hDi , 

^STli M tji” S. ■] ;jm L h re i n ai erl a L 1 L 
elfiMdar ifSmc. AltriisJi. ] ■ L u Buuer, b.ir« 

l’f ;i neisfo, C alif. 

Wiji Airplane - or - mi|](L itiodfd, 
eniif In enrUEt. Seinl mM iln-Lar for Film*' 
print of rarxkl nn 1 del n ll?. ModeU-e, 

1010 Sutter. San Pr^nrletfft. 1 

avTa-l'id.v rplricSi'dea Meitriy eiplAhied. 

Send 23f fur copy. li. DlaS, till Ek'rffen 

Ki. , Kro oklyffi, ??. A". 

1 wiltLli - i’rur owi Mmrt jikpr: we nirniin 
freL* yvlFli iSn- puwlLnBO of a '.’■liu r mold, a 
M? t of hUiHifSlW* am I tl-ipe.i^eet. An.v i-un-r? 
itul e;ird Ssl.nfi. Ctreolw 10 een|g. Almit 
Kndrtfi'rlnc Cempuny, inj Polk St, San 
F ranf i r - m. 

3ll" RfAiOtniuRliiia laindai, ‘'KfikbaJll 11 
— gn.no. C*taloit !k. Man ADei-Nfli FiiliF 

p.o;irFi Fourt h Fla F t. S<Tt t.uke. l t tulh. 

Tl-. v 1 1 Fi i'. ’.r iii atm aerL.il luir.n-. 

fnurse IndtHkS fljfinir, pli-:to#rajihy nrxl r-n. 
plneerFoKT, WrlN for nnrSJnslaia to Hem- 
itlnn M.a.m?]!, Ini.. Upflnudalis, Stnmfnrd. 

Csmra. __ 

-You Kali*: r-.ifi". innsiare ;i -.-i/n-. 1J 
HI i ■- 1 Hrr.ln -n. Midi, 

" t Pimpeiiers. 4\ IS*. "A: &\ R13T23T 

Si’, S i 1 ?, ' 11 ; MpiTinj ] Le:;i|rfiii:i pTWPidler. 
(lFi.ftfl! '“Air il!se' r deil nr Fn .it |-irLr - :i r .fir 
rnr]i. Eii'rdlilna aenvnaiJl knl. IMemaan] 
A I rr raft, North NBcra£atisi'it, Oil- 

TIME Caenti In ipphflllf for palenD. Saa 
140 and HI Clutenn* A O'ltrlen, 
Mflp titered TiiLe^f AltOfhcr. Washington. 
D ft. 


VlIU 1 !. 'NRS Sisters and prnpttleei bar- 
jr:i I’fs. Hmlth. It-* i in:- •■;.■■ i . Tit*. 

A EllfH "T j A N E Mnrk-ls and fi ey], a!r »m, 
|r,rc. the lincst In he Furl ¥?en ] IQe t-nTri, 
hrif ratalop imfinr driven medris, fi r li: t , 
rsitiher ilrlvcn., - foot. Miniature A|r, r;.dt 
rr-rp, , K"L l..,iv TcrraeOi New Brljfhtd-n. N. V. 

ROT«: (let a pursuit trad or kit eemplete 
31e. Nu K<a?riha. Send 5a fer priee uni. 
W. & J. Acrnplu* fihitp* 2llD Mnple 
Wyandotte,, Mil’ll. 


FOlt h'a!e — Alrptene?, Fliinji hants 4 ati- 
Pteiio nn i* urn aprl Euppttes. BhrepHned 

[tuljs^r ]iel;uiljr. f^.SIl; furllncd h I*. SO? 

fiprejal lea! tier Jnekotf TvonllJned. IHi-AHl; 
letfLer enal i wnoUlued, 53S.OO; lilietiil ineLt, 
5fK).S9; jichI n t lii*:i r junkpt?, f-tB.lllij Lrattii't 
iireerhrs. sia.Otf; nur.«>LuUer.ii>lo iroRKle* 
(oral) SS.fi LF; n Idi--? Sn I i?n . Sil-TjiJ, Lugan 
AriaUoa. TIB W. tiupejrtof. ^imlM4 
Ill'll \U:MlNUSi Const ruellun set.' [iura-Jif 
IVpe sealer tf Iraig I Haw ay and iiinl 

flyer $ 1 . 1 T? postpaid. F'end flee rcsstn fur 
Eiunua): tsflebEi building aril flying IhD 
plane-. F ute r's M-.nSei A ErpJunei.. .'ijnii Jlud- 
s.:ii ISoiileearrl, North l! ergon, X. J. 

” CtKT T’lit iTiti-r s 1 1 , .riptiRO eeiri ft ruetor 
Fmhk Full of l>]L>eFirlnl&, photographs, 
tl rawing*, detail Srui tuellrm. t-le. Penlpjlitl 
SI. 00. May sitv-p you, hundred?, circular 
free. It u- sal I Arm, Hi x tom Tdledo, Ohio 
mml'FLLFHS >' r modal sera rdn lies 
Sensl rar™3, 8" ( lf»", 13" Itle eat-h. 
Any fliie Aero Shop. 30-r«4J Hurt but Are., 
tie! mil., Mlrit, 

HOT ft- -- -Mmlel airplane* sutmlle* S7t7 
Curtlif Ernyk Flytnp Xludel ("i-n-lrui-tiein Pel 
mjHitlnins nil nere^aiy LnirtH. 3S.X Itahj 
h. o. Cl, KH. fi'Jr. Send fie for iweiciet. 

It:;ii-rh<irne A1 - ■■ I e I Aero C’h. , 3 ] slyVI S: c-fri C . fx. J. 

JUfili Li-HT. D-tsst eiluJifg tnuicl BLrplalMi; 
lenn. iwlHillffl ; nesLiultl. Ideal Ceun- 

liju y, Hi West Mill Kt.. Neu - T-nrk^ 

VXim>Ua sJm ikkmi, buntbuo. 

mldjiT Lnnjil. u htsf-l® . i i ti pel ter. em nn --bcLn 
eoTtfring and i.ir]?i j f jjLtPt I i i-h. !3i- tiundle for 
2,'e. tint for II ■' J . Xo slnum*. W iJL aNu 
fond circuliir m fl+U Ibnoe fnrit n.mlel. Ae» 
Pim p. I'Or.ii H ut Un it Av e., Permit, Xlirh 

t Vel din r— .Bust uut. UnTy 
tMinfe cm ftw >uh;«-l dial 1o all iflcehani-es, 
IHe rtrinnm) far men lhnr r An*hly fiunFHqr 
mlih ihe Mt?rk. floi li'.rq (his Mir. mnv, u Ji- 
ll rr. I ted ru-ld. (‘n-i]i[iFete, UluUriitUd hnrtk 
will l?o dellveTfd to your door f.\ O D 
Plm iily pay portman S:i. r -<) phli |mi*i age, 
Ihlpoinr Meohenk; Frees, Eooifl ?HFI P *fJll L", 
fhitnrjo Pt. C hire go. 

BOOKS AND PEHIOEMCALS 


•1 T1 f BIMTION. raei'ed "Rmilo Th«r»T 
and nperaltng,” by XI ary Tcmnna l^inuil*. 
Tim Krnnilaril rn-llo text and refeTenre bni>li 
of An: trim. niCi-J ROfi 111 mu mrion*. 

rieattfio irJailtni, l*rPt( H,^ pri-i^nr ni|d. 
For safe l)f hundred* of lnydr (’tealer* 
lFiti?uj>kMit ,A me-fl.'iL and miiny foreign tuort- 
trios, nr ranv he punha'ed ilFrert (to H i tho 
nuhllRljera. Pend r-hei It or money order to 
l-Aiomh piilf)F*ljlng Corapaw, Dept, IS, 
Washington, D. fi. 

ill ' HT Li t A 1 . AliMiPml, Wrlplsr'a boo %, 
Full iJj riAi-t ion.-i for nmkiug, fullv J Hmdrated, 
SS. 5 G. -' i p<'n i Chn mJjprJa i]]. 1 2 Q r. JI. lib- 

erty --^rrn'l , >Vw York . N. V. 

f’l! A], lx -I'Af.Fs - V . ii y miy in pr.piilnrlty. 
All'll r-rK-e-x at ytHir feel tf yeij lenm hoi? to 
i nlerTnn Eillh H feie simple I'D I ure- 1 , r,1f tie 

:i t I i '■ 1 1 1: JI 1 1 1 1 J r>- Reerli-d. "IlnUf to Clftsilll 

■iTuHe J ' lulls ivhal fo say nnd what to rleauf. 

rnTiiseJ? llluslnted. U«le ramwy g tying 
etiidk r Alk=-. iTusl order ort q posWl. F 1 :!!' 
posimart fl.tFfl- and in.gi.iirr «hm dpi leered, 
Fcpnlftr Mythailln l J r. ? • Ui'ifm Sill, 211 IF 
F OijlSTlo St.. Chicago. III. 

iiitFAM ' lliH.k " itwiHdy “poefet jur.eiT Ibc’ 

C.. FI H i.i Mug flrten Ohio. 

IRlblCH' Fee even Imdv. JlSme iluiljFr 
riilr-Ttalnnient ; lUICrtttlnn fnlal"R lftr, Ni- 
t Ion- w Fdt» Puk Co.. I’dis fto, iiomnn. 

Chir m. 

1 1 v ] ‘NOT I SM 15s - l"Ty earned . T.e« <ona 
runrantfcd. I'osttFaid. ?1.30, FtuLlh Pub. 

Cq l. D rill. 3, So rl ngflrid. Mm, 

11 of : I> L X t T 1 1 J p“ ~ fi f e *i nry 'Ty ITa 

Krllwk and Il^ii trice Slindjni, $:i. 7a p-irt- 
p-iid A. X'lret’ht. 3t-, iFD Ni:rtLi Third R, 
lUrhrttw id. y*. 

fx tW IvIltc ri«il DfrtkOnelT. OiPiTtleS# 
up-tP'ilato elcpiirtetl diniotunr with iptcial 
IfflMtP wii-nls JJiiij trri?!x tnRe1l(rr iv|rh JHu*- 
irallinS. (if ylei-mral fiyUllMd 8. rnrltO <!k- 
grafr.g and fllher plfliig rU HgefUrJ *- 3PJ 
ii.in-s — Vest fifH-ket slpe. I'rtri? only .Ti-e 
!■■ rtl.pa lit. Popular Xfechanli'-* Pwfx.s, Hoorn 
Koi , anu v ihiiarto St,. Phl eAgn. in. 

II 1 1 H :i:T “1 5 1 Eit . u ri Pi u h _ m -■ cl 1 1 , I Li>- : T Tic 
per rlozon. Ijl MarkOj. '.liiliT Ln^au J.Sltil, . 
I’hloaitfl;. 

(TRIa D Hi* lin'tfi Fieiofi Jm ervuHJi nn:l 
nil kinds of conc-rtle. Prior one dollar 
Xlrs. In ir-r-1 lira rk Ltfldt, Etlaal?elli 

Ave., XI- n. ML 


FICTl’PfS 4 Vn POSTCARpS. 

Tin IS K ,>T "TV Art pruxyif acsflrlcil. -rn\ 
Siiiltlia Novell ks. I’SIlil Lcwb Aye.. Chl- 
1 " t -' v 

“ Y^rPOTR'RiT - tori 
o'rnn nf ffRiws am] flrl-, [uttcii fr™ life 
poses. roe il.H ('snstw N welly Co., 

(FM-J) Weit Cbun. 


VI IT PirlutcB — HSfl all LTIITereni, Id’H tam- 
fil fL.HlF. P.i rtkulnrs Me. Huward Pnki 
* Ts, . Dml. IT?, jy-* O^J. Pnn FT.inel-i-.i, i';i]|r 

GAMES. ENTERTAIN WEHTS AND PLAYS 

FLATS, Mn-d',a3 entmiriles qiul rereea, 
rnJristielA, comedr unrl lalltLog miilkx. hlrirlr- 
furp ak Lts, vamlfLiJle af(*. iffiurulbBs, ttla- 
Ititfi. reellatluB*, puki-tnlhmputi juvenl]® 
plays end t"figs, muiirul ryaillnj;?. make-up 
E'l'uls. I'atrtlafi frt-y. T, P, TVenlsnia & Ca, 

'I---1 Sn Wnliash, Deni 11, Chiral no. 

MAGIC THICKS. BOfl KS AND JOKEfl 
WovEitr^s 

FllK]v, OirupU’l e llUofntinJ tulvildg nfnvtT 
2"i'i jiniiiS..’ rrJrksi and Iwuk nf eard Irkki, 
Ptlh El.lFil enTer Tof 10 of 1 hr must ninns- 
Jrnr rjusoiy (natfii-j *errete of frvmuui inngl- 
f-Sjos, livery UUkl^yet 1 ivtll mche a cou- 
Ci-.iii entitling hi Em la "Trls and ChutlEr,” 
finely fMfljnd 2 Hi; page, 31.00 book of magic, 
f - it nn[y i .in. Oiler l-s llmtlod. Semi $1. till 
mday, Palmer AlajElt; Simp. Dept, P. XL. 
110 tin. Stylo SI.. Chka go. 

F i;N XV Jnhir'F iup[dkV; Hporting f-ea- 
Afi's stag party nhTidry ■riPBiBa, Vnu-]] 

I Iks* I hem. JlLisf.nrril cntnlnKe. Stamp. 
Iftmlth'* Nos'eHiei, VH.ill Limit Are., Chl- 
eagBL 

M A t a 1 : 1 f:i I ■ ; ; J i ir. J j h 1 1 ’ s, ] 113 Beach l 

Sept, 3. Jrrgey Clip. N. i. 

H vcnuT.i tJOOli' 1 , #ilk lac, magle 
tsooke, eptiraJ ilelustsmi, Luuglr wrtll, 
Irlolt?!, noieltirs. Alt $1.00, Catulogi Ibf. 
G 1 1 m a giro. Mnrgun l > ;iik, t hls-ns ?. 

TUI i lit? w j i Jj i- j rtl T. Ka-i.i - f'T iJh>, pro- 
iCure bd>- oaril called for. Sanm any . nrd 
ilraum fn?m path, 11 IrFrlta for 23 mils, lin- 
rludlni J-nrae- rat a log tinting nrer «l)n trFi-ki. 
WFssurii Miipk L"n . Ilept. 1VH, Bui 1035, 
Stall un "t,V Angelos, Calif. 

RegSTI : KN "M-i Kti'i an 1 i — t rlet s7 $J. Q(J7 

IwlBdinu ^(1 itlfcrs Chj’jI p ment. I)al|v, dlfe. 
niaulcjtr j*. pie,, a rul ivomlerfiil petlivruiing 
gt'i-n'l ■ . W’ol'er. El* — ILL — fi?rid. ChSea ei>. 

LEARN (toll'll wl n dm;i 1 1 1 ns r Pumpkin 
srSi ? L.ilit. I n Ti irm n t J i-n Dire I "Stringer." 

302II- D Bh cfftcld. Ch leaps, 

~YLNA XprAC - Hfrlkr. hu1« pf 1C — BIST 
r-l.-j : I I lx! l(le, J'rratorlia, Tk’3 Moyer 
f Viurt . Chlra go . 

V ]t f:k X em- xi u jj to itiii! Kike* caialng.' 
Fn gf,i Maple, SOrtwitiMfil i, M inn, 

MAfltP — Trh-lts, itnnln nnsl Sup|il3e«, (fi>f 
amateurs ns s^idl m tin- preat in- ri'-xlmial*. 
AnvooHj ean ie.irit thTniiph nur in'tnn '1 Ions. 
FoaHirS Arm jn Mind-fteadlng, HpJr[iini]- 
ttm, Til'"., He. Largo 1 1 J iJ-ct rrel^l j sr rt- 

f' 1 - - 1 '■ n. 1 1 yainli-p, 5*110. tTiteago Metis Co.. 
ItC Xu. Dearimrrv P . Pent B. CJilropr), 1](. 

LLKCTJUC Flint S-ri'iity m u j 1 1 -,, lie* 

rollw. gl. HUtUik' fton^, Camtihetl, CaHf. 

CH*IK TALKS 

I ■N’E’IC IIT A f x i liJi'-, >.-h-oiE with 

inaSfkHl rJuJk In III*, rtar.'irj. cl. iy r . an mi. 
msig-kfi plelu.ro *. i.ram •■£« w'O-nthp. G. K. 
rioiultiffeann, Argv)e. Wh. 

” EDWH fmlarinic progrern. fi.fHK, TVl 7 
?ilog free. Bnldo. TFio Cartnonlst, Othkosh. 
W I*. 


RADIO SETS AMD SUPPLIES 

F T i ][ IUJdS A I rn ><‘s A lirai a r- Item, Mq" 7 
Mat I il R. C. A., and Ulwn. Hundreck — 
wr-rltTa I i-r : t niaki's- t/nfl. pew and rebuilt. 
GnSna Sit |v In IdS, Many r.itiperlr prtrrd 
*t tnn in fnfift. Amazing iurgalru. I! acted 
by respciOslhlB gnjmmlee and JU years' t-A- 
perienoc. ^Vrlto f ■ ■ r ills free II -t locfay. 
Brmvn'H. Radio Knh,, f>epf. L, ulFIS PLivt 
&F";! St.. iMuteaWi 

"N'lCW LIU it Tlfk ’ ’ -..icNc^r-’ r^dli. s:‘.5bV 
r<unpM* iv Kh B’lfirl <1 Iruid rer-etver. Ni> 
tiiFmi ?>r fnirl itSim rniTilred Drd^r dlrert, 

Kpenecr Liv^ralorloi. 114 Attn. Akmn, 

i'll . | n, 

JUPIDS |H. A3 IHtl up. Frrt Usipiln 
Ihi lirlutit Ilros. + Hn;eUo-, -fiiTUS Mlkiukm 
Aw., Cblrsi)/ 111. 

ilint Tl ail’s ' f. -lii 1 1 .- r rn-yn'a ~ jiffeoT 
?t!? Srreen prl i all fcllTlrli- u lUlHf. 
1'iijLe-r'OTforparnT e-uml' hlgh-lirlwd urly, 
Art rsblnnt. PsPitPiir. nrrutor- RsdJn iid- 
parlers. (ti?s FI A, Afoutii Xlorrl'-. UL 

TI AT lx i >iimi - I ib ";b-.tfl V liii fs>r i i:*i eu r x! Reo 
page-^ tin ^ in L 111. (’Lirr-noe A, O'BrldA 
ilcpIaitcHi Falejsi A l turner. AVitshington, 
P P, 

IJFbl.uyu 1 ' i-i 1 1 ' rgruU nd itflal, 1010 

aljtllr, Let ter rooeptien. Nc irprliliilriFr rLrt- 
ci-r. giianurteed for lire. Only fl i>0 i?re- 

[ni 1<T Fipert Il.tdlo Sti<i|3, llkSfi ltnltjn.4, 
Tirrmlf, Midi. 


STAMF COLLECTING 

I i.t.l STB A 'flip ] *■>--¥,■ r I pi I i'-'e V ET ] 1 «E. 
t prill, [trtet ,10 reuts; hIsp Iiltcc f' ft. IDt 
Tf**; gi.-inr 11 FmiJ-'lil. SIhpIpv lllbban*, lne., 
3sF l**irk Rpw. rtew Turk CHy. 
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UTITTC "Queer Caubirr" Packet | Caii- 

fsju-t M'lriT utamps Fram lhe following stratoae 
Ijmdii : San Marino. Alii ioq ika r Congo, Cy- 

prus. Fiji Inlands, Gwalior lEyilfrub.id, lee- 
land, Jhlnd, licDJi, UgJilidiu Lebanon, ftlCWi 
jicq, NprEh linmco, Xyarap. r Si. Thomas 
1'rinci, Eastern ttoumeJLa, Siam, Bier nr 
Lu*fti\ Tanganyika, Trinidad TobutfA, Cb*n- 
gi, Ussier Volta, Wit ill* tunna.i AlACHlltvS. 
Gel I hi* nrOtulerRH 1 4u k>i nr ■ fral! em Ju- 
nior" :nid uml-sc yrnir friends cm ion* I Price 
only Tic to uniifnval .uripljfonlsE WrLre iih- 
djij'. M.isrlc Sinnili Company (Pujff 3l. 

CitpnLjJ. >J. Y, 

; ji.m inVi' IjRKNt stamps ror 'K“»e, Bm nd- 
lei'tlnUi fti-in Ho-nE*. i’rfLC. Kpift)?. Ur.ii- 
dursF. I rein nd. Kenya. Liberia, Malta. 

Nyassa, Quell mans, -^iurn, ^ainLiCsEu nm! 
1 . 1 her "hard" countries. Catalog value £lU, 
TNre 2"e rn approval applicants! Bargain- 
l.gUO ffllTcrent "Be; 1"« lilangte; 49c; ItKJ 
Africa IT-i I in i ,-VUa !U)e; J01I Balkans ,'f'es 
lml lirlilwh Cwldnlen SUe: l'i" Frem h ri-ln- 
Tiles 3 Sr-; 1 1 m rnr[bgueiw CmioplEi fcllr. flight 
Eimrfcec THf SLUM! Hus| rated lls!= free. 
Li in i Siiiiup Cc., 4231 -ETuif HI-, Hall Diego, 

Calif 

AxrirFits j'« omiii — only faea Find 
triangle sUHup; set Herman fhaiu|iH with 
t [ire -war) ealtle rorijr mil linn doLhiij lirt- 
tercsifltiK]] : [hTtorarmn gauge, tanur scale [ 
an mi it set; scarce stamp from, slitatlewt tc- 
lnilrlic oh earth; rn« mj;i|h i i h-s ; puckri good 
stamps and Thjva tw'crfr, Malay. Dutch Imih.s, 
e!e. Entire ouMlt for lie ru approval a; pll- 
mnstl (Nice (.Kicker stock hook. Value 25c, 
WlHi every order j) Archer Status Co.. Pot 
12ii. Itn rherf ord, N I 

loo rtlFl^ltefaW' Foreign stimuli fmu 
1(H) dJITtFent foreign. chin trite, including 
AWi-i, Asia. AintniJIn. Europe, \Vr?l In- 
die*. etc., fur only 2 He. I'n-e ivllh each or- 
der, nur pamphlet which tell J 'Hvd !D Myke 
SiasaD rtsllcctlun l J mier|y." Legcf her with 
...nr price lids ‘-if tulhuius mippli.- nn I |iu<s- 
drccEs (if liars iii rn in nets, packet etc. 
Queen Pity 3 Lamp k Coin Co,, Room J'l. 

ftftt Rpr3 3t,. Cirtclnfl a t l. ChlQ. 

. iBVAJjil 1- !®! tictv i ear rlfiRk Hvy ynur- 
self thu most mfceatary S-f tdillat^Uc Bdpt, 
Ii>:m c.ititnn sefui'* Standard Postage t'tamii 
e-Slitojf. i/Unh rri.ee r *2.00, lrlth ttumtii 

lmk'3 f-2.,ii>. sninnlEig nright ;: Ujh.. i-msi- 
y|»' etl fa, Nu^e on ttlc iUilO cdlllon, 
Sccitl'-- SrierSiiJIte'E t'lHlelL Si.,u;^ e.il log. 
I'’i>r all collccfi-Fs i j r I', S esrl'l pthe clr r ll- 
l.i r on feillJi'd Hi'-iill's Mlaihp A t'l'lli Co., 
1 U'r-t i rlh Si-, New Ynrtc City. 

FltirfTi t.argest staion in |ba v, u rthl ! h'1 rn> 
rinrket (jij (IJCTKrcnt HtaniPI from C»PB Yer^fl, 
JiminEr-iL. Moaaaihldue, Syria, etc., inMud- 
cj-i if dying noldier. Ueautiful ivoipcn. -hi|.-, 
liinpa. savagefl, ftlrrcfane, acetw.’. Mr.'l ami 
nnl/mil stmnr'E. far only Oa to approra l ap- 
plii'anla. Latnt'M S'oiup in Ihe WcnJ 
(Rare China Wild Gnore Spcetal Pell very i 
ghen altpollitcely free with each order. S i t'i - 
pl>' 11 rilled I Kcn.il ri'Ui clc loclml tt'estem 
riiir^teiists, tiusi tfaroer Ate,, >Ei r Chirign. 

tffJij PSFVt" "lc each ; 125 taKIFi I ! 00 i~Ku~ 
Iioirlatire value. 200 var*. , tiEieop hut gi-r^d 
:if.c r, Riifhic, Watertown, s. Dak. 
CAKaIjIaN Ointnemeratly#, a compliic 
nf n var. fllr rrnll. !i tHtutlful plnurr 
Etomps and l cm oilier ELaitipw, all for Sc to 
eclk'i-MTB who .iik fur i-ur approval eIimi .. 

I'f Ei i- ( "rt aiiprnviLlJf, i-i, :1 |I1 1c, etc. 

Luwcit prices aniE hesl tfuality. Kdprln 
gtarnp Co., F M-. I'lit t undln n . Fla, 

" r_ l'K E EJ— .1,000 II lied U/i*."" fiiaiiipF FnT 
t tculars Be, W ea l In; rh v. IV 11 long hhy , Ohio, 
ONLY Sc. Ml PI CTerent” Elam ha ^frTrl Scllfn* 
scarca Latvian triangular altumil stamps, 
10 nimutlli Til l; Jilted States f early Lsfuc-i. 

intmcncineirn tlvus. etc. J ill,] In CanndB, -\D- 
prmati ajid llluatraled prkell--; sc:il lvfih 
csiieh otiUt. Curhun Stamp Comp any. QlPU- 

ecstcf, filial, 

I’lVK Specials— all dllTv rent " ui> XJI t^7 
EH> LatliWlinerledni, fUJ Africans, UO l>rt- 
(■■itals W' Edri.pcans, 2 -1c each, nil far Sfl. 
Oil i -i Him.iii i'., 1E..JJC ill). Ch-LotainJ. 

scKciAL': ' s'.'i)oy lilffmnt alimpi^riSiF: 
Uni r s .. 'i.jc ; to approt fli appl icant a. 
Cleveland Stamp C'J--, -E''S Caxton illdff., 
CletClani 

BAlidAlN List*. t5eticl poslcanl Tm- 
pcrlal. Rul e HKP, VaiN-mivc f, |l. C,, C an, 

WHOLESAT.E. l.Ouil PiffiTc-nt rtiintp- 
7 tie; •S.irim liifferent. Prh e list free. 

W. K.-limJiJt, 112 E. "th SI. , |,npt Beach, 

I id It 


cm % rjISH70T'NT A ppitiva] Premium 
Itdftireneo rctpilracL SadJcc. USill i: Liih, 
Kansas City, 

FRliTj— ■” Airmails. 2 Cupfedcrnte print?. 
20 u mined to approval applfr^hts Bending 
3" -- lUn-k er. f’-ir. West 5!h, Iktvtfiit, OIhI-n 


FIIEE, 0 THfterenr Luienihurg n> ajnir, sat 
n npriLc n nl fc, E. D. Shiran Co rJ LIU 05 Kore^l 

Park Avt-., UaJtlLanre, lid. 


Ifl WORTH While FtasupSj entulog value 
tiftir Sj.IIP. all writ ern heuiisj'here, CuM- 
Blatlnp incistly nf (hi New fnundland. Cun- 
iitla. Lt S., etc., rur- only 10c to ippiovftl 
applleatlty. We an- the leading ami most 
up -fn- date approval hotue Jn A mer Ira. As 
M-utt you In-.ir (ruin n-. ym nill r l- - i ii izc 
llmt "it nays to -deni with Clul.m?." lilubui 

K La mp Co,, j 1 1 T hi rd Me,, Ne w Y u rk. 

FREE! Loose Leaf pmilAga nig nip" alUniii 
at rale of k paKc.i r,-H’h tnuptfi ghen with 
aulpserlptlon to timflllLli' _n siiin.it Sc-juI 11 v 
iLarnp for prospectus. Ltttitcd Htaipp COr. 
Marssuettc Eltdf.. L! lair a bo 4 111. 

mti'7'isH I'.il.Miiala tree, with ipprinal 
■J.- ii-Htagc Llglilh .vhs, Sirtitlisca, Kiml hii-E. 

FTltST i I i :-i approvals dims. HEckh 
l\ '■■ ulti'j riut Aie. s Nt-vr Kens ingli-h, I'enna. 

"IfEAi'TlF nr Parkci with’ jjipiio ak J -. 
Held, full* Yonge Kt. r Tor-nnto. 

’"ilEE Our lm fit price - IlsU Lake Stamp 
Cu.. Fntcr?cjfl, N- J. 

— KlUlHA :i Mint lass lie; 1 Libeiki^THiT; 

!i N'lAifil Tri.iUitlCJ 2Uc; 2D Turkey l(lc; » 
Vntlr-an t’llv I '>r; li) Mi-Monegio I’c; 2.1 
[luLlUh ColtffllCJ He; Rumania Airmail 2 u. ; 
1.1)00 tr tvir; aJImtu, til .cSatnps. tiSr'igfip 
jpLLigtf- TAg, *] J-aljleg stamp free with every 
mil’ inder. Arcana ut ,'--:amp Co,. I ‘opt. 1>K. 
Ni.-w CiinMii, Cnnn, _ 

An! hi FJ-'EJtENT "I'.i- uppruifll "lipplIfatiLL 

DQnaldsOn. Mat ra'il. Sr Angin-tl i te. f ia. 

MiWilH'MIkAMI Ta i a lug. wJtTi air mall 
sertiuri Free, lt«. llisLScr. ^t, Ucorges, 

Newfoun dland, 

hiP'r l>| Appnp.-a lj. ” tTiTyli pr«u- 

lUUis to finrelTiasera, Arber. 42 Southwest, 

Prlnccto p. NY_.li. 

5a 1>I J-’KKItEXT thi-Unline »oan-e eotiri- 
tries Lis approi'dit appileariti 4c. llichar-d 

L* in n rft-li t . Va] pgr also, lod. _ 

sTTilV ALU fc I AJ nun Hi IWT Free 

[.rhe ll-L. -in; upprorals, Wch-.ji.w Stamp, 
BW 11 . Tinimint Stilt Ion. New Yotk. 
KKAl-~ Ic- Antirpi-aEs, No Junk. Howard 

rl. Siuart, fiownrtd** N- 

ANNIVERSARY Offer! ^ 1 “-r i i.cvdd btaU- 
iltul acli: "AJ.nnalL" “Caiumcni'i-raJ lu'," 

"lied (.'russ," "Ocurmtion." "rimrltv."* 
"FrlBoocrs/' "'Flrturlnl." nlu, three i- ■ k- 
ots: ( I □tc-rnutlc.ru L I , f Colonics), f Hit] go rial, 
nppfornlr. O, W. Dccrlns, HU AJhlolV 

Sa me rvl t ie. XI aB J. 

fTiij PtHiEliiN Stiimpa c-cnts, Lufliery 
St£mp_ Co. , Branford. Conn. 

- A'RADIA triiim.'|i-s '■ .IJffr.rcnt - S'liirT 

WeljCJn Si mop SIluppC. a.t“7 I'Ork. TJUtL- 
fletdt N. J . ^ 

k P AND T"p upprmaJB, lti-f r rt* nv-oS. - 1 T riul* 
your dttplkiitc C s. BhunpE fur foreign, 
cart SelniEi. Jill Sun 111 Olio. I..-- Apgide*. 
Calif. 

"kj istJ.'FEioiNT Uafied Btitfri far, 
u pppru ali A hi I |M-I -ai .fciE. Si.- 1 ' Icnljc n: . 
Ilarmla, Mich. 

I oij ST 1 MTS, ID 1 1 1 ff" cpunLiei? |Dc7 
Lilflwry. Fort OcnEigc, Fla 

FIN A NCI A L Relics, 1 ial c-, nf It. smi- 
ide? aiid h r lue. Frc.iiciLua, 1 tsLfy Mryer 

Cnurt, Ch icago. 

u. S, 3EIHSIUN ForeJeil flhd i?n«iinceJ!«l. 
H'e th., fsD Africa 2Dr. 1l) .Mal.iy Sr, 10 
Siam 3c, 3H Sweden, 27hC. l K is|nrl.ir Co., 

j ~i 1 2 N"i>. Rai'l nti. Chlcafiu. 

12 AIRMAIL, '20 IItLHhJi .-nl.-nEes, Hip 
different n n > I juninhim Ip ap[in ml upplltanLi 
f.sr I lie. Thco. Nelson, TlULI hy-pdl St.. 
Chlf-aea, lit, 


BEST fine ■ r m apnroralE Lit America. 
F, Ha n d, ill! Sa, fliitl; K t. . Ftaile.. p-j, ' 

I’RETTV Iceland stt with pur tjipntllft 
or pneket llri, dti, Aladdin, lifsD Onffcrfl 

St, raul, 'Ml UK _ 

U. S. liJfl till']’’ EK ENT IkslasT "7Tr, An 
different 27e. Each packet cojifatQH sslJki‘ 
U. S. rrglHlr-rtrt (sank mail an paper Ik 
SI. 25. E. Smith, 1714 E. 30th St.. Hr-Xik- 

bn . N. Y. 

TWO B*ls beautiful French ftt-lflEliflls, ten 
im rlt'l lea i- ur i-enis ip aptuval apulicaur^, 
Yletnrin Stinup Shop. If TS Ylctarln, Chi- 

cuura. III. ' 

FreFTi I L | ij ’ r rai ci E cglutag. Ifrlrafisll of 
hjirtfgltisi. Sped ill -.itTcr; hig packet IT. S. r 

Freni- h an -I llrttt-h uihmir., aLrmalL 1 el - 
angle A-aitip-. Bt-diil |. m ! Only lUc Yugufr 
Stamp Co.. Dep t. P, Po rt Cl lnlrr, N. Yl 
>| - Ft HE 2'"-: a eti i L> i 1 L-iTiriiuril i-f "rPn 
a(] different stamps guarnntct'.l to n-ainlog 
over sm, i iff ere >1 io approval applicants rur 
only 2 "-|. Edfeuood Kiairip Co., Dept, PJl. 

Mll hinj, 1>n». 

^iiii A Lti hlTTc-trot stBnipa 22cl Peafwidy 
To., ! SIR N’n Hu Fi-.int. Minnas polls. Minn. 

SX L E — CnlTeci oi' T 5i iiirplmT ditr, IT. 

S, po-fi.nirc. pa rm rtiuirfl. no (invelnpe cplnCTa 
Hie, --ill 1 1 Iff I Or iHH) dill, furelcn JOc. 
Y'ariDahl. i'liher Apis,, Suteru. Dreg. 


PRECANCELLED Stamps make a pretty 
collect kn. Save all yuti kce ilcmI acini for 
a pamphlet telling J'DU hew tu go atmut 

ciiiLcctJng IttGin. ul.i* 4D different prccanceli. 
Until f«r i'JC. UV will -i; nd nice rtclcctlon 
Uti apifferal. Huoict Brothers. 3U Wit ft 
lk2ird. New York. 

■ I'll l-'E ItE.VT Cpntederate e.ssay.i. T5c~ 
Watermark det^i'tor free! Talhaiu St atrip 
To., 1U N ci- Jipni . \\\ SpringilfJiJ, MasB, 

27 LILC HT IlS'KT EI N^in^^uprovftl ap- 
pUraiUs. lEiigcn. Uoi 123. Sluus Falls, 

K. lin k, 

i •( j.VtJt t free fur :i | ip'miul ii pi , ! J r.nnti, 
i :i n ?i 1 1 ? Ci;i Minn Company. 1>2d East lti, 
iikkJincuu i'[1y. Dkla. 

311. i'i|) i : \ T A LOU Yiliiv I~ Vie: Si id 
stamps. CHt. value $1 1,50, only 2,"ic tu those 
Hiking for out prcmLuui 7 pII appfuiek, 

SUv ermine Si ,n up C-.u. Dejit. JtiJ, New 

Canaan, Conn. 

P^dl FEE lOrS'T L 1 , S UaTTl-OOriically 
in untaiJ. rnily SE. L ' 1 1 > l-i « .. « n . T. O. Bui 12 If. 
SniiluJi N, New Ynt-k, \, V, 

JtA It E Mu i.j r I L i ui revenue - i ii <: u r pmi-turt 
1 I- Lllttcrcnt Matnpa frem Irgij, Kunlun, Trtni- 
Ti-hagn, .Tohore. Cold Coast, TYavan- 
, it-. Orange Ilkcr l .VJ uiiy, csr. Only 5c 
with eiceilent apcurovat s. V'aklulMr premimu 
frou ivIOi eu'-ii order. Viking Si;u ip (Ju,, 
1", t> 3t'i^ PI5, Sheep rbead Bay KUiiull, 
IMfjrit N, Y r , 

Fit k hJ — Kra rva Itiliuti Send sh 

i fnU iuliI ii 1 fermn! j, iippruvak. Sol n.r Stamp 
1 '■'■ . S i . FetcrihuTg, Fla, 

A". TIFF, i'lpgn jn,-, -j, i iinrr Lunemburg 
i JSaltL for o".-. JluuBljlninn, Sbirrn.L-. 

dlte. till In. 

> I . I- Oi N 1 >LAN II — So “or^T £ rj tKnj Hlc 
or 2 Japan, eat. value fM«\ for Iflc to ap- 
pcaval appJJaanli A, ]!. DcLiik. 7<J2 
Hard ing Aie.. rtan Jysfr, (."tillf 

SPEC J A Lv Water in a r)c i.|i , tn , tnr, iS wti t p f- 
limrkjcd stamps, instiuilLuns fur use. tt f, .« 
..!L fur tl f L L-cn cents. Lake St4tap Ce., To- 
Icdn, Ohio , 

BETTER Grade approujU. Alcdluna- 
; U’ccl ] Erl 1 1 - h CnlonlaL ■ i:r qH'.-iiitT, ReT- 
rrerve pleasg A. iiouirl.ii. Uawkesbiarj-. 
Omar io. . 

A Llil'M ),HOD H E'njff!. 2 Oil fordgn," 23" 
Ci ilia, £5 ininm, L'-'c, IlurtL.- C-mipanv 
Suritnga, N. _ Y. . 

_1 ,<H>I) I'NITKT) Sraies anti Firtlgn "fliliH 
,fa] rn'l, (US! Sr in S nary Ar^,. Chicago, 

FREE S*?t tl bused in approval tinp[ IrirTta 
iri’l'AEiiB sli^aip. >lunrae, Point Flcusant. 
W. Va. 

Tiff? FTMiT: I UN stamp! 12c7 PeTitL - Ihuf 
Hitli A ve.. Rock 1 sin rid. III. 

FLtEE tl all >11 III I iiiiHLip to" appro Va I Iiot'ilir 
r-'i lit-. Pnstage EnEtcrn Stamp <‘n,, 

I l :t 3 KlJimunw I'linlc. N, IV.. Waiililngtan, 

r i c, 

" " J UI’S'CeiioJ st amp ciu LITlfe far inhtnR~ 
IF- ■»). The Winter Stump C-Ub, t Fallen Ht. r 
Cain h rl r[ ee Mats. 

■Jli i)|FF. L=. K. IncTiidlne JlJjIH.M ei. only 
F-‘ Hnhrrl H.ijnus. IE-', ill Ft., T'-lodn, 
(Hilt , 

PEN N V A ppMllR' AfrFfJin "?cl~ fnei?, 
Mjti M-ii).ta.r. 1551 Knmr. CHu'innall, Ohm. 

L'N'iTEM Stales J2 proscnl' lsiiie irataJ 
roiffl 5p,'i for ten ■ I'ni? to ap|H*iisii buvera 
Stale ilifl of eolketkii. Luduu, KcdlioO. 
Penna. 

M 1-M7n COMYHSS | ON. Rcll vur tlnhipl, 
sheet catuEog valu.i, .Jl, Our jirLi n, S>2 4)1). 
riwuld slaippy ret uitri tile No lme«ni.ent 
required. Reference:: nei-H'-:ary. Lux stjimo 

Tu,, Sirp’f FaLtltUiUl Place, Brcti3, jft’vr 

Ynrk. 


inn ^ ART PITIES. Foreign stain pa lde tu 

huneiit colleer i:rs. C. T ay Ini', Cross si., 

Newp ort. R . I. 

RIG Com h Inal ion. Including nice nacbt'L 
Ijlhfrtf n. si u*i-u Turkestan , Sudan, l-'aioiue 
Stump, Aserliatlan. packet otliers ami line 
pnrltcl wallet. All Iw like to approval up- 
pM "uni*. Rueurs. ll-'lij WDodlaniE Are.. 

Houston. Tf^. 


1 no fllJ-T, Stamps and Hugo mfliHhV Mih- 
ir-Tfii-clnn l On. Philatelist, 2lt Times Ssjuara 
Snitpiu, N?w Y ”oriL 

25 AIRMAIL Stgruns free with :i tnus. 
subscript inti In llvesi Biamn papar nubllstifHl 
for 25c. St Hi i ip Nc'iV-, 147)> Bruadway , New 
Y(irk City. 

ARSOLT’TEL V lUJTerciit— Wi- w(1| sen-J 
!ha Hlsele Rug rmukrt, fpflfl. lu Introduce rmr 
famous app’Nsvglt, "J'liB swell Pflckei |n- 
cludey airmail. trltUUtle an.!; onlmul stamp? 
pasitlvclv free. w( 1 h hlg nrlra list>, tn ai>- 
prurnl iippltc*pt* rnckslng -Ee poslaue, iVtlle 
todav. mid >'-e what (he SImIc ft'ig packet 
Is. In] ml Stamp, Ipu, , ]i-21 Aliiln, Kaumi 
CitiV lift 
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3&0 TUFF. I'nJttJ Stitts lik, l.DOO 

i l.Hij-,.1 'jrpi-. 70 It Bupteirals. IJurl-ort, Mad' 

-■ '■ >'■ v > _ 

TTs STAMPS Free wkb appnn-ill. I* V > , 

Hudson, l J liLlmSi , lil, N, -L ■_ '' 

ilE VKN t ' KH— TrLcilat'l** — E tbi? ttnmlr>, 
t'lftly— Ini rl gul n H — Chcip, Mi nt ? 5. 110 re f- 
cnuo rtec in apiilh'anls niUi rc-furcm-c*. V an- 

ihfriinfif. U U lentil. _ D «1V»T . Culo. 

it)7, CiifNA ElV . 2c.. Allium I. “i Q 0 i I U jb- 
i rttmiuf a*, nmnrd. m tth n-ih, m«. 

OTAMl'i* — HW Varieties, \Trir-n. Eire til ► 
Pith f’uha Mpiim. «c., III"! iJ I Cerent 

|1 ts. a.ic- 1 .11-1.1 mtircd. 5 iv ; ] .1 M l hnise=, 

j;,f, r, Stuff man. r»lM: 1 I'-he lirlLUonle. tsl. 
Laois*. M*. 

TPIK ACTIVE As^rliiknE. CHUml Amer- 
intn nt Mi aildlEl until IfilcrrlinC umMUll 
stalling, 2c puj-taffL' upjy. 51|dJ arid Stamp 

runimmy, Toronto, C an, 

StAJTPh Free. IS tarse ihnwy picture 
stamps. aka 1 2 dtfF. British rnkni« far :i 
retiuast fur my pupuUr approvals at 50^ 
dLUcniiitt. None heller G-tJod supply rtf 0. 

S. postage. 2e. P. F Quinn. 11 15 IV. Sb- 

vmlt fit.. FhlUdelphU. Pa- 

Fl±HE with Bupim ala. 2c post- 

I I ; nrey Trejijr, Decatur, lnd. 

(II vi. ] tl'rif Pa I kcr . ■ ui i dltTf'Vi'jtt stamps 
10 rent*. TS 1 1 h iJH^ , liar. imi n ti I 'i- mv sh. Cj- 
r ft SLurnn. 39 Slate. IliithPRler, > T . Y. 

ST Ail PH Sent on aptprnvei *1 7J!& dls- 
r'nunl. Ile-ferenco requited. Emcn 1 Heard], 

lliiFis Ter, Fa, 

FItiTbl — ;>3 Diffcre-rd iTiutip* la uppLJrnma 
far fMyal uppraival*. 2c return trasUee. 
It' i a] Kt&rnp C'i;iii[i;my, Urislcd, Pa. 

1 ' N t TK E ) SlTk's - i .MNpii mil RuPTuret. Etc f~ 
ererire esscnUM St a nip House. SS Torrcy, 

PnEoliretEr. 

I5fl tiiHilJ Mixni foreign Kiataii 3 am i. 

Ne auteur, NiariUr . C^nrL 

FI1HH — H CriC"p!)(;laKe old Issue Tr^e, 

if ynu (iTtlf fnr ftiiT pane nr I it lisi nT |J, 
H nuil fniTlffn Blarnps. S.IUHI ilEu.imlli'iu. 
At*n line hut etin-np =tanun- nn annroral* 

^lusaman Stamp Co, , 01 Si'fr St-. 

IjMtti. ]jh. 

FiTI?K— i 'anida LUi Vnf . i Pit fif-w ip- 
|illr»nt nf nit It, Se and :tr Bprrnnil. nml 

ii I if i mv Hiff- rliwdunl- C>m*. IV SrlimEilt, 
!■ 0 Box No. iBSa, INmikfi.M St a.. PhLia. 

1'r nria_. _ 

•V|S At'I’BIlVALfl, IneiinRrTB 77i krla , 
Xjbkm. etc. Alan 14,0*1(1 iFeraalnir I 
Jt^frretices, Philatelic ilicfa., HHHilrnStiin< 

w. yt. 

1 1 1 j ' J> L F F HI t E NT Wl-irTi n*. ni nm unused , 

lit i^ki values irs.ii k> imllMn.irs rrsqupfltlns mir 

nel appfyFjiJs. pastafiv 2 ci-nrs. ChrSten* 

^n,_ A3 1 Lwa tikes?, Wls. 

'ft It M ’ f i v K AT' i it iTai* 1i! ■' i r * dlM'rwni 
ami 2n^ ilt’Viiifii. N'r^emui Slamp Co,, "t 1 - 
F h st arird $1,. N>tt Yori t 

pitXNY Apjnouils thut Snii^rj'. Nell 
Rnrnb pm, Bait 5411. r’hHu rMnhlfl, Pa, 

Fit EE I 115 IKUffein ;mi|I 5 to apprOtnl 
npplifaWS. 3c jJoslajtPL ^latnji Co,, 

OuS Farh. m . 

HU NEW Kurui'i AH I JiClVj ran, a ^Fall 
del I ill rollmlnn c^lilainiLni several iIoLIiitS. 
fri.T t® callectora tHttfstlfiS our Net Ap- 
P&staffc 3 cenrs, SJnfJpJiT SLjiras> 
I 'a. , M Liira'Ulu'f. Vi I h , 
tri'lMFLlrl' I'E" Pol^ un amwflfAl. tsttrawn 
nfremut- Kenneth WMie. ftoriiTll]*, Omni. . 

Kill'll] TtIidrIm, airmail , Ireianil and 
E0 oIIlctf 1 o [iimi'iiFal a j i|4ieant s Ini'lnsliie 
?,n lie. itui^keye ^tunn» Co., Cedar 

ifauliH. an, Iowa. 

UNITED SlB-ii* — i’s-nit an approval. Sedd 
mi' jcnir lv.’itLi llsi. 2 Li i . please. M, [EnidU. 
N sut Kens ington, T : ',i 

JtTAMPC Hid ill 'dt^fmuU PnmaBie SO. 
E .■• -tn R M. Quaker Stattni Co., 

Tole do. ^ _ 

til VA It I It'l't I’S (’uhptl flpniis, HI cwits. 

T. Ui irt fl.ndfl Ipi-jiricoj sLsmiy, fr,', . Ad- 

tlnss S’hftmhcrs rn. , 111 I', Nassau 

Hi.. ICfff Tout L’lrv. N V r . 

rn EE— ^5 Dlfferenl ArsrtirilH-, Apinro- 
rnls. Jdst. Pi' nil U- HsdnV for fosinse, ctP. 
Tt filter, ^jinlri Anii. CapT 

Ian hltr KHtivrT S. =tnuio*. j> h»u. 
■Itio pklnd. Bn« IH-F, IjjH o tt uclr. Ark. 

STAMP AlOum— 'J'fiT AV-'h'tn Alhupi F 
II n'urna Sited 1ft ugefiHnpcs. Soares far 1 2.00(1 
1 1 1 u t[ ral Inlta, 3311 imffre. Latirp >jly.r IMiill 
Inches- Cl ni li hound FtStp cmlv 3‘J. HU her 
pay [k: -I hi a el when drltverril fir tf imldde 
I", S. remit when nrdi't'Enff Ponular Me- 
e-hnnlis Presi., It'Kiio KS0 1 , 2(10 E. llnrarLn- 
i^t., ChltAfo. 


RARE COINS 


CS IT lilt Hlatiis. T^irne cent, two -cent 
InrortKc. 1 hree -wnt. nlrkel ami horgain Sis?, 
Thirteen dates lamp renin, Jl.OO. 
Gearipi ColHo. OrccntroDd MciuntaSn, Slo. 


TtAllE Tolu bock, TOO lllustral rnn^. l-u 
ripj.is. EihJTUEJikB til In Hal Staler n :.l 
rolmiiiLl cubna, ELJli paees, -in pJatoa. 1'rLre 
^3.00. Hi‘ti.TV and Isyues oi Prlrate tifflij 
1‘alnacn of Cal Llornla, imy-lsi vri. Frlee 
II.uO, [flit In- American Coinage, -lliri jmffi-s, 
2.OI10 mndr:iHfiN!i. O.Oli'l fjiIiji. PrtM 17, rm; 
puSInifc. Fntrlffn ? ! 0 ulus postaste, Moft-rK 
returned If not siUinfirloTj, Wanted, oJd 
I hi per money |na Contederata or Pnielcnl. 
IHiHag rirm., yj llr>',a.d Ht, r New Yurit. 

UNJTJvIE S'lsirn i-Vi milu iiT< railie half lUiI la FsT 
FLIfirJni fi'Jf’. Alfinrme ?ftlr, Stone AJounlaLn 
70r, IjhIom K&e, Llnmln Si. 19, Norse 
Atiicrlean SI- 10, (.■iiHfnrnta il.litf. liugnentH 
Sl.ey, Benhi Hulun Sl,2g, orejjan Si. 29. (5 root 
ft. 50. Trade Ildlari Ifl.sa: HI Urge rents 
The: It) two rent pit- r* «afj to three rant 
piecH f'Oc; idd euJri urnl haritaln price lid 
lOe. AFfJ r i Bax 4SD. Muafccieti, OH] a. 

OLD Muftay wanted."" AVI] I pay $ ioi,iHr"f(jr 
]S!M dime, Mint, f r.o, 00 far 10] 3 Liberty 
head hlMSfl Inot huffs lul. IHr prfffldUtnS 
paid fur n II ran? rains. Pend -k far ]urj£& 
min Mdet, May mein raurh Timflt to you. 
Nuitikn ill Lr Cfh, Fiep|. H. Ft. Worth, Ter, 
40 OLD coin* *1] dliforint - if-00 1 — 100 
fllfferrul re Ini. S3.0Q : Alncinn? IsaJJ- diitlar 
uni . (5 ennl n Btpn half- dpltar un" , 

Si on; L" I JirrSm half dull if 1920 -or- 1921 
line,, 51,00, Claud L>c onry. Bax 31 S. Dal] si, 

Tel. ' 

f2 Til 54L"D Each i>rtj"d Tur tuindredi i.f nld' 
min*. Ivsep ill old nianry, it may he ttn' 
Vnliiahtr. Send 10 reels for IIIurI rated coin 
value Iju'ik, 3 id. I‘, r tfL'= EuaranlBfiL Gel 

pus led, VVe bur and sell. Clarke's Cain 

OlVire li' A V I.- |! ■ - . N Y 
loil AHHUkTElJ Coins "and bil h f V. flO. 
20 casus and TiJJIs 2’a‘- 1‘unlnSiid. (Wilt- 

hi H. Il"3( fiHL ]vJlH*ljs i'll.',', Alfk, 

CO M 1 [ K VI lilt AT ] v I : llii. r d’ 7n II n h ni- 1 r- 
nilatedL 1910 ;m,] 3021 Pits rim. 80 « his 
i-Hr-h. LeiineTon. Brnninuttm, ?i i»h. 
LlUruln. OlfK'fin, »si|ii|i-rutrnn5ttl, Grant. 
J] .2.1 h-iirli. Maine, llUKUrtuil 31 10 ea.'li 
A I a OiiEuq T2, Mlssoutl 51. V annwi i*|- 5n, 
(!. T. Darla , Boa l~91. HuntJnKtan. W. V(. 

2-1 UJFF. I'll)'.' t itP'Li Millie 'i'ii', J-J 
dllT. One coins £7ic. Willbert iilshon, llt- 

Utra, Kan; . 

HA II K“l 'lilted aic-s | lorilih mins, war 
medals, Chinfse v.Jn and calaleg: 10c. ALeiti. 
MenncFk. I'niiirailn E*|irtan. CfilO, 

Mll.HJi'AN f‘"lns. traUfffAt nlA Coin 
ralue lissklct, 15r. Fian]; Saro, 75i 4-Hll 
Si . PTtHihl.m, N. 

(!AUKULLY1A Usld — ljuarler size, 2Tc’ 
f’/S niff. 55c; 3r piei-e anrl cBlalog, 10c, 
NfTP i a ii_ SEm liz. B" v < -I i* . Sji | r_ Like. Uiali . 

):ET I'uHlt -iml pLeanllre (P ciil.lei-oriB Old 
fell Its, Sfriri HT flir J.ifar Hll^lrulftl fVdli 

iiaral<‘e, ■bruL'll ho dellehted wd3i It, Sentl 
fi>r ir i-J^lu rum. is. Mm Mrlil, Ntuida^ 
inntlhT, Mohl R]dn., Dept. P, Furl WV-Hh. 
Tei. Lamest Rare Coin Fi rm In t he IV S . 
C1LD I’nlH*. (sr^e fnll < rising Catflli.i'S rtf 

rnliiH for sale fiee tn frtllei-t.:i^ rarity. Cal^- 
log ituotJnf! jvrLfc.f paid far rains, leu eentJa 
Wntlam llesileln, IDlaV Tremrsut St., Ras- 
l«n, yiass. 

3 DIFKlItlENT Fine Isnmsm or Eili-kScI 
coin, » ] nr lie iTlfH hank male's and earning 
11V, P41I, Cwlnr Itaidtlk, Iowa. 

FOR BOYS 


TUC'T I took ■ fnr SI. All fonuertv mtd 
f r 45. .Ml In i"p eaeh. Belcet fmn the faj- 
lawtnn lis.1 of tuinnlHd Eiamvln' 1 All 
hranf! nnrr lipulte; U'nndfisfi hv Si-inn, Rnak 
af Taprier iVrtlliLf by I’rnwlber. El in net m 
Ipv K3, Lder, 0r*a1 H'e Chemistry hy Slnison, 
t.uvp Ti 1 ui H bv Til den. also ItorulL in (he 
[if.iTt hy Lawrence. Trader Hum, While 
hhndiiTFS In Sr nth ^cjii hy *>'lirLen. Count 
Luekncr IT he Vea PeGU md Outline of 
Ufstor- by Wells. Delivered at your Llnor 
C- O I>. dimply pav cwplmin eaeli and 
poF-tiizC. Fopuler Mmhnnki Press. Haoni 
pill, lihi'i IT, Ohtnrlrt ^r., I’ldeajcn. 

r-AMEHAgi ANU pHtlTp SUPPlTeS 


KODAK Flirts dCveloived r P c mil. Prints 
Tie c,ich. Trial 1 ffer. KiPl cnlararcrticnt 
21c. A'finug Fhnto P-ervlrr, 403 Berihu 
St.. Alhnnv, N. Y. 

TlMBCaunis Ln applvjnif Tr»r patentH. ffw 
pates llu nnd ill. Clarenrc A. lYRrlen. 
lifiilskrcd Patent AI!qtucf. WbstiSngtfjn. 

li. <i 

’ IT A UN Hie mnuev wllli ymir rum ere In 
yrmr sutre l line. u*1ne Hilldursos Home 
PfiTtrall l-iimn. Wrltr far Ixwklcl no 

Pnnrfllt PbiAugraphy" am! rn r 11 Sn jr — Isoc h 
free. Tim Kafldnistcin t.’fimnariy, 4718 N, 

AVff(rrti Arr,. I'hlefifio, 

EXPO - VValeft Caintra, Unty lift 1 ptt-' 
isiT.- (ViUlplM* pi aim lit M'ldunlrE JT.HS. 

"["its itu 1 Clirl -Unas ocklny . '* If. t3en- 
ncri. Inc., 21 E. lllth St.. New York, N* Y. 
- GEHAEXN - CfatfieriLg. liruci - Bihlrt 23? 

£■, PJptJuff Lu 3 Angeles , L'uiif, 


RIO Pmrtts: on rolrrlne photo- end min- 

liiluifts, bmii'i ,utS iiUrlrilli, Dnn'l dHh- 
n.' ivLlti eheau ndurH arid tei pottr h rices. 
Our EldltciL nfit-m ■ear'll y,iu at 3iume. A 
Irtv ardm pay Tat cniirec and wonderful 

sa leg Idtis. Sallsrueliari cA ttmtlcy bHck. 

Art oiii ft? and imalerlalH snuplkd, Write 
t’ day far freit heoktei and prnfll-maklnB 
HUfiKcsilans. NaUnhAl Aja PrhonL Dept. 

I : I Hiua N nrt]> D t-arhurn. ChLesga, Hi, 

UA’KilAlNs": A f esv pTMtl fcatlj” new - Tttiiis 
Inken rrinn ugr harKalu book isssued free: 
3^ it >4 Ira Tronn t^ntera trith Carl Kolsi 
Ln Teisar f:4.j tens SIliHl; Kb si- 

r-inn kodak with r lcn-. LTnlversal r lust- 
ier S23.30i F, l‘. kru.Uk wltli f:l.3 tens 
IlSwfl, and mam Gibers. Hcrnra yntir 
ropy msw. Ten, days trial ail owed. t>iv 
trnl Camera I'm,. 2: 19 ettr-m kt Waba-ih Are-, 
Dipt PM- 3D. CbEcam, Dl 

ENLAHOEMKN^S 'Sfill A fle. Colomcl ‘|I. 
Triql Jii id 11k film deraloped uo. iirEnl* 13c 
eaoh. James Mcifurler. FT.2II I hi II St . Erd 
C3ti |rt, W||, 

El A YE Yqu a CmniT-af WrlTe" r.u Fret 
fitup]fl of our hlc um lui^ino, shaving haw 
to make hotter lJtp(urts sud earn nuirify, 
American Pbtrioiiraidij, 119 Canwni House. 
awty,' if, Hswt, 

PlLSlSDEvelopeeJ. ij^ioT - Trill Offer. 
Any 1 xr: Ei 1 id nli rlEnt tiers toned .1e, jiiirttfl 3r 
caeht, Tl-In I Hi 111 Enlargement In lip tkcl^OBut! 
folder Iflr. Ovcrnlitbl Service. Itoarmbo 
HjCHo FiiiSshlne CO,. £011 Bell Aye.. ItQa- 

tiuko, Yb, 

MAlvL Mnnuy In ph- ■( i'ig rasph y, t, m nt 

■irLiU’ktj' a 1 hi line Npare or ruM Hsni*. New 
ptan. Nullilnf: Mkc- 3t EjrpcTlonee unner- 
cg^Firy. Aimei lean Pc Jinmt of Phot^griEiby, 
Dept. HOI, MUI Mi i'll! nan Art, , Cbleavou 

II^TFNTOrS— C ash IrT on your Invention 
now! Don't defav s fi c sale any louseri 
Perl ll fur a rn - rchr or nur specially iiru- 
pnnert iKinktnl. "Turn Your Patent Inloi 
Money." imlfly! Ti cntrtalua helpful Infor’ 
mat Eon bir all Inttnlon. M L Sunil, 
Sf«r. Cl a < i.:J (ltd Adi ni hfnff, PopuEar M e - 
Humic-* Magaitoe. 2II0 E, Dntarlo St.. t?Eil- 

CiRO, i It. 


MOTION PICTURES 


SOUND Motion tnJriure*! Vihj in use order 
I li|- urea t nnd nnlv iiilhorltartrn ievi Iwad; 
nil 1 ha mih>ecl hy Jdiilor Pania ran, LvorJi1’ , ji 
fGSfiuthi.'i euthrirlly. Eilu paffes crammed fnt] 
uf jnfnmnatifin on photo r-otis. Yluphgnt, 
Morletone. t’lml diine, rufthodi of reeardlu*. 
mninlLrmnoe. AVm ure follinit thtHE^anda af 
ooples. Pries, fii oil [mutpaid anywhere. 
Rass BsTiratEKsnnit No, 199 lu^l -iff (he pre.is, 
Reit hot hJirtfklfH In standard asut Uf in m, 
million plelui-p -.iirMcrns. urniccton and ar- 
rcs^irlev. send h- 5ii slumps. Dm < l araeru 
Cnmpanf. Ylnllau Ih-turi.' Reidriuartera, 179 
VVcFt Mil.(ti-cn S!., f'Jl1ra|tu. Ill 

J ; J] A ■ - .■ ■ -.ill 1 ' i : o: IP ;■. n', m 1 rnid-y ' 

Cnlr moderate rapliiil itiiulrrd Cfintrilers 
•sill 1 pm enl at renuiritiLhEy lw priori. Write 
Allas Mciiina Picture n»,„ k21 Si Wabash, 
ChlrafUJ, Til, 

Ta i ,ii 1 1 : s | 1 S( u 1 1 io seei'iifiM iv fl fi dkes. 
Ba mp| r * 2fi e RrrenjvDi. Long Ik l fll, C al LI. 

WHSTIdtNS. - juvenile^ (2,00 

per reel. Kt hnrige for ulhrn Dl.tJU. Meal 
PlrUiren, 2h Frost Fljfbth St,. Chtrnio. 

f^NriNlirVUin (UUftii frreT eaTTi ortlcr,’ 
Films root ed futd. Natunii rnfnr 
fan<. .Si'hi [rflerd, Jr., CSUl Carficniet St, K 

Cldaiten. t El. 

SlOViK Film-, Nr it HcL of hlR liargalrui 
frre. Wrlre Ihuri* AluL-tes, Boa f]l r MLn- 
nearH>]ia. AT Inn. 

FI l#MJ* Fnr loy uutrhJnet, I .Vnrrsr 'roitv 
liauy la rnunlry. Lint free. Aliotl Flltus. 
ttrvjr rt I if. K .1 n . :i s _C1 1 v, Mi». 

Fit Li-: — StM'rJiil Xmas HmrTetl n — 1 1 u 1 1 1 p 

picture fnt is, CtruniPl for home, school , tuy 
riToierlori. Holtywood .'itHl-FlIm SlmlEfi, 

Ifait 1E]U, Tfollvwurtd 

FlTjTBfS i Nev, 1 fflioTe^lT hAVyaln-i IjfifiT 
f-i.UO. Worth 1 1 2. Tib, VV( -terns, Indian^ 

! I phi m way FJim {'a,. flT Cllbrcll St,, llaa- 
t™, Vfaga. 

- fil m s r ri?uv pi st.iiti. well trarT^ir 
Fdgsmo rtti Rales , B>I 1 11 Blue [Hand, III. 

29n K>TET Wentem jTlm 7 r Sf , r*'"Cfii3irt]ii 
four reels, $2'.IH), i.mvell Kailmtond, Allen- 
town, l‘a. 

11 * 1TM >$— PT 'uin-"- far hiMfl-n use. rfffll 
four, mlk S1I..1S5. Stud frtf Md Toi? T-’Hm 
Crjivn h ny, ,1h4 Sout]i VA’abasii Ar<s,„ ChJr-flgrt. 

Ill 

¥lMK Cflunti In appLylng far paEenlP, Pe* 
Mpet md ] II. Cl mure A O'RrSen, 
Heirl-lerrl PilCnt Atlumcy, Wnuhlnclon, 
D. C. 


tfOVl K Fans niientlou: Write I Irrri t.> 
vnur fivmrlle hnGvle cfar I foil vw-vn I, 

Semi 2f=r enirt (UA BUuipal fnf boOttlel. 
rm nie% and a rldrr' r f s. AV^tetn Add teas Cf?.. 
Bai 1799, Dus AQffelCs, CAtlJ, 


POPULAR MECHANICS ADVERTISING SECTION 


69 


B,\ nr f ,UN», Ju:d * simple rew, iRiir- 
1 5« ill tv ili'W. Timm., Vltlw L'hne 111 ijil i.‘ I r! 
nmcr.i, ^rhutJilw Nftnu T:i! lens. SU'hOO; 
SSiiini.. ln-niuuf I'UHH'ia with 1 : 3 . j lens. 
E32.70: i iii njfl i: I)H- V jy ppijuctnr. ^ 

Far ailirr I ■ ,i r„ ,i I h • <"i‘ unt bargain In hit 
Htued fw. Everyth hi® fully KiianmUied 

■ml ten <Jn? - 1 rl nl iilliiii'i'd, Central Cam- 
CTii Cn. t f.'A AinPh IVnlnash iU(„ Dept. 

fm-yii . niine^_in. 

lC\fj\V Ilf :.u Imciirl.Hi or lliipriii emdnt ? 
flee ■,ur a(3 lit Mlicflllineaud L'lnssIfl^uE Irai 
an Inst max? nf 1 1 ■ La riasalHidl acctien. 

1 nventora Protect Inn Bureau, 

FILMS. 310-Ft; Tor pustpi Itt Hit. \VT 
E. Tonmiff. 8 Evergreen Are. , EnmcniiTe, 
Mas*. 

Wfc»TK h\ s tin! •: j-.i> reef. "pj:i DC M 

lh(i- 3 ju|it‘ri a] AiiMtfeEncnt Ciitiipiiny, 57 
lew n d, Albany. K, Y. 

” ■« i i J 1A i — <i iio“ l^iin ifiit., turii " anil "came il.i recti 
S U. <10 tirh, JDU fact i iJU owibedy utiil west- 
ern $1.-70 roil. Felix, Gump, Mull and 
Ji'JT rarrcoiis fin, Two reel cmuedlci $'.00. 
Mimmi-i] L^n*c. Hfllr Gifi, 1‘lnclnnatl, Ohio. 

~ "\VE8TKHN IMlin bargains. - " Dials far 
itimips. fruiTtnan Film Service., 57 Broad, 

Albany, N, Y. 

tl.iill KUIt Original "i-lttii a jilay sim?, (Kir 
sales department subi iihknuwn author'* first 
Stnry far a bo it ftniaunt. We mN*. copy- 
right and ji :ikcl stories (Or both silent and 
talking tiirturt.-i. Lnealed Iri the heart. of 
iniUiati- picture Industry, \\v know thu* de- 
JuntirL Established 3fH? r I'm bdohlcU 
VuHersil ^'diiiriD Cniiipanv, EHfl Western 
nml S:ii3ls M urih.'B. T Utla,. Hal lvu nit. C.i!|j. 

H-Aiii'iXlSl* — Kicelleml Itliti-, FTiTTTi nT; 
tqtilpmr nt. projectors. Mai shall Films, 
Bnin g, Or 

F’ll^tlfl. MirllEno, ^tiuip - fuFli’it” Ed* 

gni Hickman Mflla. Mo. 

Pt'lUNG Sfgiiff Menlo camera IS'"; 

hia-MG projector, ELY Neealid jr- k 2 cents 

r.ii.E, i 'lithe i camera ami prob tor. s:i:i. 

IturKniftT in Him caraems. itnii.iiiK, ij'tiP' 
\ttL 1 cM. lio)'. -Hli IV. Iltth K»., .Vert- Yi-rK. 

I TiiiTi FKKT 4 <>r WTii SJ •■o X.1 \J^tZ 

Pnnipt Film l'lsvhanne, ftis INtrJc Ht.^ Ban. 

Fra rr I red. ClUf, _ _ _ 

<K»OD FUua — aTHMCe.'T'i 1 . CTh HeeEis fU.-f57 
S;irnp|ea, lliizs, parUculin t- r Btaitjp. Fa-IJn 

Fen E ure F Llins^ Ga Leglnirif, l[j 

S'jtVV And ri'lji 1 1 1 r mhm-ihk ml rtmareni, 
ft, ■ - K ii>n 1 ri „ cliurcljca, travel I eli shn'W’i. flu p - 
lil I an mill complete 1 beater eQUipments. Ifar- 
jiiiln |H'J !.“**. Five rakiJej;. Sfotiarcli Theatre 
gppujF Co,. Mem [i bln, Tt-ritl. 

MOVIE Films’" 1 .(ToOl. reel*, j5'.S6”eacb: 
shli'EH?-il Jini'wlicro on rcfrlpt nf ra nil I hi nee. 
Fh r 1 1 m3 n r-> nit rcipicsi- Indcpcndcnl Fllmi, 
Gr,ldfn Gila Arc., FranclfCtj, £~n I kf 


IfiAOE AND TECHNICAL SCHOOLS 


OT'fl KvF^ri-3'n caur-e co^cr * 1 II cnllrr 5=:ib- 
|cr| nT rad in CEiaifiuirc ^ pllnwcl ilircm mi-n!hp 
course Free nl (he mtji'flf- 'fulMrm 
ctmrac made rate, Fimr alvno* -..-eil ura-i- 
caEen i l c par rahrlriR HftU to miinthly 

frent Nif start. Utile for talalcc. LhwmhiIs 
I tailLn Tuik-ac, Dept- V-A. VV:. hlnfi-tciau. 

D. C. 

I ‘ Ji A FTKM KVl Yip .mi Hfic rt . !'»■ i r 

pin had irniMA y«n I E- ■< k - and tnnli 

furnMicrt. U'rltt Far lltuatrutcil unraSag. 
r-ilumhla Rcbi-H-il, llUlliS DrcscJ Ulilii , HiLIn* 

fleiphla. 

jfir .V (s]i,ic j>7liii i i-:i 1 1 ■■ r. Men trt fnur 

iraifc tin re fucrcedcd. Wrlrri Far ffletn. 

Ului'B fflur trade f CsinfnJl llutusay. 

Itjile. , P hltarlclpb ltt. 

Ti'FSS l"n "rile line nf iTi.uk far TvJiicii 
vxhi uni hc^t Jiticii. w i lie fur litra-riiiiillrin. 

Jt li. LLliln', Tttlia N. E. 2nd Arc . Miami, 

FI i*. 

iii : - U '.inl-.rnjkliis . i..[ cru.T.1 • Inu nrhnnl. 
The 3 h t nod bmj eriiiE|)iic,| -ichanl Ln (he 
irc-t lld.n mi I mi h 1 ’.. flan Fr.inrL-m. r’nlif 
T.r: x TIN ^liirve - and ivlrclttns tctcxraphv, 
]llif palaftee. Tremendous ilcmmd Kt- 
pensei I nv, rn n cam frh rl. raJaiug- free. 
i>.n Tkc S [ ii = H i ipr r. Fern fl t — Ta lpani I sn r _ 1 nd. 

ilAliTOOM Vfl. FonitdetB i.~ur i -e in. New 
fi vi(t 'm Tfi'w 1 it Ttraw Funny Plr-iure-^ with 
oier iMSD orlBinal illUsCritEnria by ,, K|rn ,r 
Ii.ik -tudent beptln with nlruplc * and 

nork U|i r > nvmt difFICHtE nUHoon CT(H.i|iaa1- 
1 1 Him. Delivered to 1'ntlP ilfnif C. O. ]>. 
fllmpiy [m v nostitinn S-'l snd f^htaijc, Tap- 
uIiip Meahnnti i I'rcig, It-un KEIl, 20EI K. 
Onlariw St,, Chklgd, 


PUSiNESS opportunities 


AUTlFTFIAr. JTarhle innilarv flnprlnn, 
inulf itrl ImEIh cm'crlllK Win i'J ar rcinciit Hear- 
ing 3 4 [iti-lt tb Irk, flretiranf. all rfilor*, hr.c 
tad Ornamental easllnq, cniwrcte. ninwter. 
lnaFiEim-itiai'lie dwirratioPf. sarrien Furniture, 
^tariiBry. flcullilf ni Uk. imrtfciiliLrs and 
illuifniHr-nc fret, Chris, Mo tiler, iSuiit- 
lneioP, N, V, 


WITHOI7 Eir-cpiinn rana-t pi-ifilaliic up- 
poriuLiily eier ultercd I'nlLiuilnl |inn*ibil- 
ilLt-h — p!;iii uiiJ ij uc unbcLtevabJ^ readtls ; 
Miiflll lnvctltutni E .i r j>3i uLEbina inaiEer 
unlit ei r B-lodk 10 i, i fry' 1 1 - 2 i2iufient Income ; 
m i cifitri miulri.'iJ ", i ri-UM mlutit muuHer huj - 
ri-N i1cipJ',|i«J aummutlcal ly, >Ve wumhuusH* 
>ntn l del tier Far jnm Anvirnc mn eucceed, 
nlth Ibl- [iitivi nriHltiililo of 49 L snkJi tilans, 
Firt? Full tw i E J cut* re write Ttie Fln-mff (’ r- 
[iii hit Inn. Lk.Mi K, 5^ ilf Knight J3IUIC.. 

>[|riiii , a[HhtjB, Minn. , 

LOIULAC h wifaf i . nm eIIf- 

rovpgy. Furrier eikdins 1 hue .. nwb Lie pnllalt- 
Jnn and icjjalntiJijf J IfiKtantly tcj tores id I 
roluTE, iirudin Lisa hard, brilliant 3 u ■= I.TO - 
flniilL Gnaranteeij wntur, tun and neither* 
liiutiT Y-m make LaUILar fn,i:i inj f.nrari- 
iccl oicluiii'il imW'rlBlil-drnLecEet] furmulo fur 
i! Lii jfidJiHi. nrlt nr ^ 1 1 in 1 ii sulk'n l ' r:>tl l ! 
WiiHt For csee[itlnnal n-llTEr. Miller, Chemist, 

7(17 ,tclE an, Tam pi, Fia. 

LE'CiTn MT,7iriH*LjTt. Canrrne tfrmhtrk. 
waUtwiird, lUiidifi, esc, With mast ms> Hind 
□f reiittni, lEt^i'Jiibb's InnUtlfd! jm>H-3ll'i 1 
iiiarlili-. nl I rii| i it* arid telnifin?, !■" II he L I ke 
hardness with «itr f'?rinulai and pr.K r .-ai. 
Fi:l i;i L Willi >L 3pritJ.il llfco LniinE iVc aka 
teach [irm'iiint nnsld makinir, If Interested, 
sen d ill i iv for mlilipJl-. (\nvcH In.dlts|te, 

Oniyllinf, M irh - 

MA K-K Uliii. bniwn, whit-c, EEPfailUhli 
imlnUe*- -Ij.ih card’ lionie drst dW- No 
li.iiid lettering. Out lit; dp, fll'trea 

make own .signs. TeaU'tl icTcen [irofe-'s In- 
I'lUderi Tv,' 5> l^sls iJinipIfS, "i(Je. Laird's 
Flaragraplis. E327 Ki.%de^ i..m L Chicago. 

CAN Vi.u drBirT" Si-nu i I:Ieik new. "flanipie 
ami particular' 1 Jd-"- BLiotej'. lJli VV. 

Main, flprlngdeldl, Ohio. 

"flCHEMKH" BorMfiTlhm me he rouT 
Dne report'? (ruiii tJirec fli heii!i> f 

and nrlicr flu, (MID rrant i f ne fortuuli, Try 
youf luck: Tlirt'i' < aides. ItSpo, 2 'h'. rut- 

trrsan. Tub., A IK arwo, _ (J3 i1q.__ 

M UNj; V SAVEftflJ I . i - ' ■ . pa r 1 1. Ij | II ri h iftd„ 
for ted Stiuun. Write tmw! ] S- ■ n S L , Ulell 
Dote, N, V, 

A M ATKI (1 Caro uEihlk : Sidl yaitr wiirk. 
Writ u i(uiltl)'5 rtcrTJ.'c, FMif l, Wemtlchee. 
Wflslt, 

K KAV Mu ll-iKiltr 1 fi'ptl^e: LdxbJy ep- 

(jnrnd l'e... i i--.il Ideas, - nU - [dans, inoncy- 

iiii king inf I? Wrtlc fur free [iros- 

pffiUm- Nugel l > . Enterprises, l: ; 'Jy CiLlvo 
Kt,, t mil n n n pel 3 s, Ind. 

kTA EIT Vi ui' own tm lines?. Malta r '.cr 

aflii’l- praflt. Manufacture and s.H I y-'or 
r.ivvn Hfit nf uu.lnL, sILtlt. furniture, an to 
nnd Jl«hir polishes. 'Yc supply i : % xy 1 1 iJ n g 
lip:] e L- h you (row lo make and sell. Val- 
uable f?;-rniutaf LjupasMldJ 1 nf dtipllrallnn, 
ItUKdlt nf ymrs i,f I ha I||| lit fOCiiMl JHld C!i- 
perlicient, Do lUit nicinjio wfllt Cfteun. iu3«e- 
Et-^A formulas. Tin ’ic prorJwr I jruirmdce 

repeat ordure IU- the lii-t m - lM f ill n nr 

I , - IT 3 lory. Wl-lte Ft full .l-Eatl- nt 1:1 If! 
Krl-hicr 1 ruble Products C ^utes Dept. 

II, Ly 1‘ibroah. y. Y, 

SiM.lLD lapllal start? [rmtlleFrle mute 
pciniit hhd kiitu vemJLncr miildne.j. T'-itlSe- 
tiiars rn-i'- Ilnhblng L'orp.^ l>ud. va rib flt., 
II frji>k l ytt, y t Y. 

flKt’L li\ eib'a I'l — we tell yip how. Hum- 
ne-j Infnniiat tou Bj-mlrnre, Nn. 1UTI, 

K m'y Jlle, Ter m, 

MAJsb Y-ur j-. prod win; employ nprnta 
yourself. GrtaUnt luapn-nsaklnB fariu- 
1 1 1 ;L ever Offeri'd 3-lsl frt'i-, tVrn Stoll, 
,T1 7 Has t. Sy ra iip>re fit.. JCnijWrtll^ Ind. 

JlJliliijUfl Iti'nilviTcil STTitjiue. Com ■ ■ 
h pern* iicr pnuare f.- you charge 7"i- rtnti. 

Iiquiniir pfoHU pliiElug like' new. (>ra.ny, 
rviirn-nff autnpirts n ‘Hectors, tnhteiiare, 
tKui'i, eip. (JislJlU fu ml shed. Details free. 

Sprinkle. Plater, I g7, Marlon , Ind, 

DHi'OMHA iLi'iv I e entueit pwnoIeF RgT 
prrii'ni?' unneeps.airy. EienThlos furplsheil, 
SrieehVMS, Long Itearh, CntlF. 

GtAlVlftLUS Business." for "sa lei Hcuon: 

Other Htabtidptirn!* to CBrtl far- ]>. G, 
Q., 304- A Post npid, D»rien, OhP 

: ”Ma1(j. (Jr !i-t flt'lltnj!." -1 "d fU.L'c JtiftKR- 
sdne, Ni;w Ideas each month. 3 riicvn? hi -■ 
trial sehwflpilan USc, One year with valu- 
l>hl,i itrrmlliLlit $1,0(1. Mill llTilcT flcllillj!', 

Tirortlrflelii Til- __ 

' | S| <l K r: ■.!»'■ , W'kh i i t-w Imid iT^anep, 
Clean'! s humls, nickel, dishes, uictat. kllrh- 
enware. etc. fl-nod IL." 41 far romptetc ktul3>. 
,E. tr I 'l i', i li Li-Jl.fii YViiv. Miliurn. R. 3. 

“ JiKoW Of un InventtiicL or Imorm i-mcnFf 
fleo on r id in SIlucelliLfU'risi- ri asjJElj-al inn 
on E.-mt pnpi! nf (hi* r I and tied KCt'llnn. 

Jnvenlivrs Pri >( en I attpwmm 

E AT A IfTtsE IK<1 Hn liches syit emifle 

beiuo dniigJinul biislncre Monthly fl27.rifi 
nlmTO iJiiic. Toiiil liLitnl mrn( ?1S Wa- 
men, men. new hane.sE pprmrianlty, IUm- 
bell ProdiiM ' 4 u,h MartfUullO Aie., 

JlfniLCii LHDlIfi 


fTTrilKIJ tV ! til ii liiiKlnr-n of yaur owfl, 
Kc.nl ifu-tiiess J leic-i M is-iaiue (edited hy 
.I'din Farre,l, I be n..,n wlbtn.c inactirnl ideas 
hid bed uiarLjF i fipD- htrlld their awn (nj?i- 
iJt^ii ivLUl a -ijLill i n -Is outlay (. T'llJed with 
pnii'llcaJ Irtfii, [i!.,ji: 4, m h, 1 1 hi?, e-ir'^ far 
mail order »nd ether type- uF h ii-inmqt, 
HiLliH'tlpMun J 1.01.1 j'Mi-l}', l>u?lne-n I.Leun, 
jiK' l N arJI eiii, fl-> Mjniscapoils, Minn. 
"EJjNCT itDi J LATlN(J — Couipi prneiTr*! 
Jii-tru^c i^im for fi r I ttn^r- Sn fnppcr, n.LrkrI P 
sLJiej- a rn.1 anldpltiling with ju^gcstl.ms un 
Ii v. In irniiT till? [hu-drit--.;, Pay [i-i.il iiliei 
anlv fL :n|j pissiape wlon this book is iie- 
liJ-cied ut your door. Papular Mechnnlca 
Prufl. |?™tL SGI. ItGQ E. Ontario Bt Pht- 
FiKO. _ 

SIAlCt! Vour own iiradUeEn! Eli p Li W i Offi 
yfiEipself. Toilet ^rtleics, snap, eitvaili. 

tuniL.li M-erytljin#. V.j|imIiIc ho- k Ftee. 
Niitlonul Sclent til l.nilJDratories, TBIloW 
[Ir-jsd. ElJihiiiijiid, Va, 

1 IIKMICaL Ei[icrr furnishei manufac- 
4 ti r I ri ic fonti ulus with wairklhg JIebi LIchos. 
Iiiilhltfual Mfricej, charges reasonable* 

I . i: rt> pbfndehL e solicited. Dr, Vanheoden. 

li«'i jPnnimeMi__s^.,_ i'ailcagp. 

I NT fll Ai; Op[iorl unftjes in the neon tubo 
hu -.J nc>.H ; New ludu-,in. Large [irutlti. 
lllfi <al nrles. Bollihte. nuthrntie infanua- 
(i n. SLUG. Nturi Lihpra Earles, Bui 2015, 
He ll'd nn. Tef. 

tlKT Xeit lu ml new, easy-(.cl](ng Items 
ycu <-iin m ike yrjuraelf. Nn-.fli Icr !r,v : -. 

f- I'in, prepara UnpK.. ointded Prnflis 

upli'EiLy, Free [list m. tki c literalufc, M tiP 
Ufmlurcr's ISuxpuu, K|ti. r>97f7 Trarc. Kajisaa 
City , Mn, 

1 ONfRETli HuJidlng iiloSli ntanuflH'-lur- 
Iei^, t- you u bi.iiic fmt-rt oppimtuntlr. P^r- 
tieul.its free. 1. r asu,n- (r NJjii liJn-c (''m.. .7- 

M*ln Bt,. Ft. L. -.tiD, M |J, 

TIME Counts "in iuiilrln« fur pa tent t, flea 
i " i itch HU un I 111. PSurencu A. D lfrien, 
1 t-ux Is I trod Patent Allumry, WaahlnguMl, 

IrtJSlNEflfl ProTesTEon ef your ewo md 
cat i; JrH'usiic In stirire fers. see Sii'pli- 
ewB'in Luli-aratii-rle- , ittudity ad page Lli.'i, 

A MAKING Paten tc'-] new ioi l sfwiiltyT 
L’ai'torlos, Sfarages, warmers buy nn iiihtl 
I'ruFH ;,1r. No coinpctlttuEvE Treraendoiui 
iJcumriil! Exclusive territory, McrrhaniJhe 
Jnuduu'rii nsnrired. Free trial r-Ffcr. .MtJ- 
leiKu, i:mh Wlnllim ii li-ldH.. fTiinfm. 

WR Start J''iu ln"luilDrti, TuPfilihiojf 
peers' t hi na. Men and ituinen, cam Idd im 
f L'j" ne-.'kh upE ruling iir otlgihil 'Stw 
SynU'iU Speelntiy Candy Fiilrirles,” Begin 
li'ii.t. * i in ri> time, L'nllmlterl opportunity, 
\ nl (mill o bfi&klcl free. W. I ri flyer llaifi- 
rhile Uraiicr i, Eh si -Oiance. N, J. 

ntps piuAFt r s ei tim impwtsa — bm 

A in u rJ =-.i is oirvultlfg. A S3.1Hi liueHlment will 
ei; rn Jtsh.rju. \>[ualda uml u-ifiil sam- 
jsfc?. Cuamletf Information 2uc+ North- 
■'■ -lorn Company, Sill-M North A bland, 
t'l'ijEBEP, 

"l IB N' T flctl for olhyrs— Eniplftr agents 
,v ■iir.-.L'lr, .7 1 like yuur own r ir 'idmE&. Tn|3e: 
nrtiele*, bi-uschutd <pcc|a files, rte, rjiili'T* 
Si i-uEtt. Vnli!’.! 1 le h. ,ik rtee. Nntlenal w, irp- 
Elflc Lahuratorlci. Lt'.'itAt flrDiid Hicbiri-iuif 
Til. 

AIAKI'l" Big prollH with' A “Tur farm |if 
your backyard. Phturhllla ratddrs, miiik- 
::il. i link. Write for fa-rl*. 2-72 Conrad's 
Ttiifldf, llenrn?, Colo. 

I ■ l 1 i M"riry a lislf* joy nrrcT 3,7li ulrm 
and ph'Kircs in hour without press, type or 
uiifhJnErv. Bainptes and lUlikutiirj ioe, 
Stnrf. 1&13 MBll*rrr, SprlltGflcId, Old a. 

Pros Fie iioi r fl’ - I sTiTi nes.* , ru 1 1 *r iduia 
lime; big money in rer-nr.iLlrlani'-il tawn- 
m:n-ver- New iJn Ire sets nml Sharpens in 
line uprrvllsn, Sun flnm. he realty fur 
spring 1 1 ml i-.' -*¥•, i sprrlem’o necessity; uo 
jIiijiv yntl hfrtlf, Cotuptilc uni 111 $7.FbU. Am 
Hmsp, swr Uu,. So 2 J B’i, T.veJfih Arc., Mav- 
H'ildll III. 

MNfi fly r "i!! mall order, i ■ i - hjm* m f I FeT 
il'M. IPs illlteienE ! Honest! Til is pnidtsl 

I lei nils free. Evans F. King Co,, Wil- 

mlngln ft, D al- 

PSBB llmikict do -rr: lie’s (JT plant for 
mAkJnE 52 U-$Iijh wreklj tn hmoc or ulflre 
hli* ihftsu of your own, EL Lie Co,, SI Kits- 
qiie fh 8t . Nrw Yor k, 

i’,\j‘[T.\L — "i'or i-ipy, ihc "■FmiKuitcrj 1 

II tisd [link,*' n leiflct on BnanrtEig; an eya 
a;, cner for I'lidlal seekers. Bend SI. Oil tfl 
Amder Eeuftaril East Orange. S. J. 

TdCAItN 3 -n iTfLi rr gyalem -f sign painting. 
VultiahEa new horde giie-- rnmplelB tlesi-rlp- 
llon ef mi'Eii il^, ntalerlals and equipment, 
with lilnli ii m3 hetp-s (or sign shops, t'orera 
talest 3n rtrrtrle. nc> n Hrhp, and daytiglw 
reflcrt.iT irlg-ns, elr Delivered to ymir rlony 
I 1 O, ]>. flimplv pn ■' xin-tifian S!t nri I pnjl- 
ak F c. Popu ir Mcelunlfs Tress, ELi*srii 3J0I, 

200 Lie st, Ontario ^t.. ChlcaESy 
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POPULAR MECHANICS ADVERTISING SECTION 


"OJJD-THTN’GS^— MoiKT making S^e-Ss I 
StcheuLt s 1 Pi ant : Tips ! i t u n H l ob ga- 

lore 1 Nnr — dltTcrenti ifpeetill ilma hi- mt h 
illbaCFl thlOI), 10c BuFliUlC, "Wd4 Thlnge," 
151 id J'ruiipcct- C Lombupd, Oh io. 

_ GVAHaS'C H K I l 1 iuttfi -[ . u'ur" kalil-a indiKT 
making proposition*- Many lines. Lillie 
trt m car-dial r^uufcf&il. I'llv or rmtittry. 
Send 10c fur UnlkMiL Nebraal:..i TuehnlraJ 
Bwifly, SiOl Omaha Natlwwl Rank BiJff., 
Qptitha. Netif. 

“ MEi HA-Nl Ci*. Painters, carpenter*, srart 
fuinilLiio rertnlahlng, painting | « rm 3? mit-hi 
F. lntp on nearly uolhlfl£: Winnies nlan 

bring* customer; niaSiktr. John Braeeland. 

tm S(i. Ninth, Phtliuir Hihia, _T:j. 

JtmTl VITAL i‘ hernial ■-. hull hu-i 1 1 ■ . 
Tnii, Write fnr formula. lists hituw luiii-- 
hnid to.ll ct i JHitonwhile and in-udlral spe- 
daltleit. Long pro fits easily nruuk, Analysis. 
_ It . . s FUN SI 1) LK "-M ami fan i of i‘ f wants enTii' 
prlcnl men. npeq. office, mann-iiQ ialessiieni 
S"i‘ri to Ji , r,< 'Hi necessary, Will pay cr- 
peiviffl to Bh 111 more If you qualify. A d- 
■iro 1 .* Manager. Gl*!s N. Eaulaw t?-L-, Bait* 

more, Mil 

'Fll OiT,Y Kuriuiilaa prcidtira purrect prisrl- 
iK-ts. All lines. Catalog; free. B. Thaily 

Cv r , WaablmBw a. D. 0. 

C.M'ATCATKII Idiead call he v*»HL 1 tell 
you how and Il^L i ■ yon make the Mill', Ftrt? 
partied] nr* IfousrighUslI 1 . Writs IV, T. 
Graenr, 910 Barrister Bldg,, Wa stun gc fa. 


JJ , TLfr __ 

“LAYOUTS' For idverintne fg a u-eful 
3 i:j.t i | > ■ it of TiiU tai'oUt BnggeHlItms u-u I In 
niluaEltieSj newspaper*. hooJikls. loldc’* 
iuoail’ldes. kUeHieadis nml [i -li-fUlth. YV i i E 

gave Immense amount cf tiir.O of any a- 3 -.it 
lining npict Delivered to youf vli^ir C- O R- 
P Imply pay postman j$3 find postage. Ihip- 
iilaf Ur-'-anJ-* Press, Bewm Hill, 2110 E. 

Ov.rurtfp St.._ChkigOj 

MuSs Ami in wcrirdt easily pa lured, jr 
Itu uio Letter Pal term, AVt | S I" for Tree 
samples. John Itaho, B2339 Neva A m . 
Chicago. 

h Civ E Eli With your own preform Matte 
them you re if, Formula*. lum - I:ra-le- 
Bacretfl. AIL line*. CfUftlfl-B. circulars free. 
B. ThaKlv Co.. W a ah hag Lon, Ic ■ 

Cl I EM It: A Ij. KitwrL will I urn mil torihUbik 
and trade werem. All llm-*. IJ-ts !H"-. 
W. L. CtllntriSilga, PU. D., Gordon Ate. r 

S^riiri i*!^ Y V. . 

~ tty jiiH-J! I It iKfJtri , jui-. li I des, phi 1 ' 

uaiiiBl l.a rgt iirontsl Part Lei Liars FrteJ 

B-Elfeq. ISS5 SQtl l h BnuriMmi, Chica in, 
BfXAAA’ A H11 Cha.Ticrn ; rce-i amai I e f rru 
farnn. Chin G. Ouyrr, Wilmington. I>et. 

J M.lbL if:: is ,i week hi>rne, Fiftmcli hr^arP 
making, J> yuan' c* perl epee ; free bookl et 
lella. A ihhrnnk 117. ifnraitfio, Ohio. 

S’RKE RnniT Start par own little bm!- 
nri( ari.Mi hen?. : elJlnr rwiTeltfia hy jdd.II M y 
h^ulru rfi outfit contalna tYer 1 . rhiita rt'tul'n'.F. 
nn-vetflei. clreuliirs, in’.tthctleps. ete. I>«- 
Bcrlptiva baofc free. UildwlL 3 A- 1 -l Cart' 
htndt Pt., Nrw Vorit. 

' WA'NTi-flV- ManTi" I'Jl* t^-ien nf I’oh- 
urir Jluehanlrs Matk2lrlO. VYu will jmy 
23c each for all cop Inn of Ihla nuiuC'er de- 
livered lo ue In guild cornu ri in. Hicntl It 
P'lpulsr MrehnnSCs iiaaartnc, Boom, tilS, 

10D Ln=t tmturln. Wt. , fUsitBia. 

LliAltN Tim wUunltni iittsiiMBK, Ooa| in^ 
CPIUt, H|iili L k results, Intere-tlng iHnikii-t, 

■ 'Sit j il fill L'olli ctJ.iiE"' fret. NalHuinl L mI|i-v- 

lillS Ah;- n. , IaHJJT^L . , >■ l l>:, t»]IO - 

a ItT-siVKiijS iff four nwri mnklm:— 
t?parkllsi£ Ilia mi Name and Number pljtles. 
l 1 1 rds, wiims. Big Ismk nitrl snni’ 

l-li 1 ntc, K. Pnli nur. 54P . VYc Mi 1 -! tr, Ohio. 

CIIAnT£irS: JIl-M w* rc ■ tiest, el ica pest ; 

fm< forma. Colonial Charter Co,. WUmiiiE- 
Ifrll r Itrl , 


co'.mtjsiticix Finctr piakm« rams m- 
dn-tLiom men -il2 mnl tncnr- dally If mfil as 
inirtf?, tTr hn.-mi— = Pi It wliTi piolke 

Lt ; . Li? ?! iT, otrfl vt 6 arn\ Cirer.mcpi everywherp. 
SUhP-TlllC liot Ifn i li ^ N. Y, 


MAN In esrh town to tildte mPP putts, 

rvftt-ptors , h- rhinum llKIII?.^. Ir-l'ilJish Jjl'iJ-, 

tiiiiTPrs, cha lislr] I t-r* : hv nw merimrl. No 
capLlal ur i-ai-Mt ;rncc requli^d. SlmpEi 1 plan 
nf nionuranurLin ai hmite .-Larts ynii in big 
nione-y -mu king bu-sittrHS. Out Bt- f’i rni.'.hpil. 
Fifi- i a itiniliirs and proofs. Gun ilrta.1 Co., 
Avr. II. Bei'afiir, 111, 


LEARN To draw plrtiires that hasp a 

tu I ns inuy vali.n? Art now pier* a le^dlnp 

p:irt 111 -hP cru:il|nn and dis(rlhi|t|«n «f every- 
4 - inmnditv, TalufiblC n"W hu-.lt “MbMlern 
J I lustre lion'* lev lie? muklpg IllitBlraHnna 

f- l* ra tali nr* h ds-. I n 1 1 *h-»rt 

ETi-rleY. bidding-', Tffhel*, trade mark 1 , nl- 

icrtlirmenls, pi>'trf , -' 1 etc. licit vpnrd Ci 

v-^r-r d 1 r C. ll. T>. S‘ L isonl r pay n tinnit 

5 'll t [i ji-d pegi ;11 r^. PivniitFflr Mschiinl^ 
P ■ r -"S, H-Mitn sol, UDQ E. Ontario Chb 

cagO. 


TELEGRAPHY 


LEAltN Morse and wlicless telegraphy, 
IEJe *a I irks. TrtioeadnuB demand Ks- 
i.i-rnu-. |mu‘, rnn earn part, Cnlutoi fren. 
O Lgu'ij In^rlliHc, j| jH!t , VfiJpmaCj... 


lnd. 


CHEMISTRY 


1 [.IN I Httlt) It 'Far ChutiiLr-al Miy.L-i-Liimn- 
Ilundretla of 1 Lit<-n: - 1 Lnj- eaiKeflmeiSiSr 
J 1 1 ci sir jl ted. IV- r pa id 3tR'. d-tu-i-al ChL-i:;- 

h;L] Crini ISui NSfU, Heading, PailUi. 

? TU.M IC.t I. I '- -v-;i ll i iLg sen lee - 1 1 r i • ■« 1 1 - 
ithle rates. Frank II. Fite, t%in:mlling 
cMieniifiL Member AnicrlnSn tTiriili-d So- 
cle I v, etc,, If Hsriigatl St., Fitrliburs. 
Alat^. 

i'UKMH'aC AihIMj, i .!■ „■ i«, iifcTiT 

rut Informal km. Hubert Hemitnun, Lji^o- 
ra Inky, M a 1 1 L - . n, M e. 

Tbl'lt i'hemh:at (ntih|rm!i intiert and, for- 
mi 1 1 a, nir pi r*x e - a furnlihed frir | "1,11*1, Write 
Dm. VV. StiEilcnm fth-hanJ. Iiujitutrial CJieni' 
M Bik am i! Itnnino, Siam. 

CHEaiUJAL Fun [Lusidrf.i huuie i-iih-tI. 
raem-i jl. Car rim; S^ms, ParjihUfll, I'allf. 

FORMULAS AND TRADE SECRETS 

M la ;il AN IP'S Ruafi f iruiula^ J.I.iJO. Mc- 
kee r _t r?;i Mad him, Alinncjpntti, Minn. 

FO-ttiiULAU. 1'wttjc* ; all Jlnea. Mod 
orum charoec Individual *cnTve. All in- 
n mI firs ait wored tmrmjnully. |>, dure, ln- 
iiu-.| rl a l Chemist, CrawpirdAuhle. I ml. 

AHTJ FIL’I A l> Idarfile, rLi made]' v, .hh-t- 

jiniivr, Ilrviiniof. SfalnlesH 'I lalde- 

ehrth, books like linen. Washet like cM- 
el-ittL li.-tli formulni |l,flO. tb ^V. IJ'ina- 
hnrt, Rcm-So, Calif. 

J ION ' T Sel I fi .r td I rr!. hJiLi 1 1 1 ny ” j pent s 
vour-ielf. Malta yu-iir uwn pn.iduil-: Tullat 

iirtlrtes. hi ij^i- Un|. 3 wn laJtie*!. ete. Ell U 16 
profit. V- . ■ 1 1 ;i 1 1 1 tr th-.Mil: r r.- l l . Nutlunn! ft-Jpn- 
I : fio LaburuLm bits, llUJ'itY Broad, Hiehnumtl, 
To, 

Lai eEt 


I’ REE 
Lnaln-r^. 


FnriHuta Cjtatbg. L.attEt money 

Wes tern diem Em |, SHiesn, Oreg. 

NRWEBT Torfad h*rnaulflp^ ‘Particulars, 
r-aCalug free. Grinstc-yd, Ljboratorlea, (J.t- 
wfgo, K a ns. 

LllJCID Deaiherj plaTtle woodt Inn proved 
formula* (vi.lIQ. Muwato, TBT E. 107th 3L, 
Brooklyn, N, Y. 

> ( A Ii LJ Y . LIT rm ri r, r , ■, I htTv Kpiirlar "igl nts 
liurFB-lf. Toller iirsh-aef, Bcmp, eitncti, IVe 
funihh prm thlnff. VaJnataSe. Ixm-k free. Na- 
1 i'-fuil St-i i; nt l fi e Labivrali.rJeE, 1935 W Broad. 
HI 1 Inhond. Yjv, 

SflB Fok'A) [ "l,AS Arai I Lila llluiimted ciD 
ahig S3 e. lileat jlnnfc S h op, Park Hjilae, Til, 
I- (111 M l ],A s ; [iuat jhii-i-il, cans tog free 
Bi^torail i.jtwmtories, G72o Oconto Aue.. 

ChkpJM). ^ 

si i VElTF) VV | tli i i UT 4 )w ; n pmrliirtB. Mate 
them you 1 r el r l-Vrnniins. iinn-eK^x, trade- 
Em-ntlB. All iimw, Catalog, riruulars free. 
B- T hn il? CVi , W b gpi Infft4>n. J), C, 

GUAttANTEKI) l-'orjaiiijuti, Im-st -eieitEM- c-ifl 
pmrtui-r r-ur malrinj [lOpiilar. hi pcuHi- filing 

Fin'd git Lea u|] liiK-a. iJfit't hiiv fpimLLl:iH 

tilt .vau'ea M't-i-iitd valuable eve-uiu nin? 3 it - 
it a mro. Miih?r. CbctnUt. JtUl-F Jetton, 

Ff a. 

F 1 1 11 A 1 1 1 l.A K A l] kiiscH." t’jii nh’ir” freer 

Hover T.- :..o.,:--i-t- 4 i'Ci, i-ark It Lite*. 111. 

1 fp.tfOH FfttTFTI’ BU'kibk formula n. FoT 
Iniyinn and tti :i ti others: .krldenh a ml emer- 
gemrlei, apriruiture, alhva ami ajLiatpariiH, 
nrtl-! L s materia U, beverages, enuent-v, glues, 
pa- res, mm-j laces, hi earls I -i g . rennvatlns, cal- 
aring metals, dyeing, h-rat 1 rum mint 

c-f metal 1 . Ilpij- chnl4l KiLiiiuUtL Ice rretiLii. 
eonfedtonerr, chewlni, r guni, Inpldary work. 
etlennSivillng vennln. Jiilirlmni =., paints, 
virnbhev, [i1ird.iLrraidfcy. coltdlmenls, canning 
fnnAQlai. rubber aoHp, fJindLe.’. v n ldcrSnjt, 
'nilrt prepare thus. puTfissnc'i, walerpmoflng, 
flreprprflna. wrhiTie innterlati. Just 1* tl 1.4 
for ''Hr-le'! t3fl- A?uerlcan Encyldopedla of 
Formulas." When pun 1 m n n hands you bwik 
P-lv nnd popl-vl els.iTLxa, l h < pillar Mc- 

Tlu. hnnlcH Press, lSine-ii ND'I, iUO hU Ontario 
SI., f>h-,m;ii. Ill, 

AGENTS WANTED 


PTOP — T.imk. liFtrn. Mere money nml 
furl gelllnj* rr-jl moving picture ran.[* limn, 
yriu em-r bad Idlest Imported novelty, 
lifi-TIkp In FipreFslnfL Crcal for adyer- 
ilnlnj;, Make Ihc while family leugh. 
Nothtog vjilear. bvurytienly Unlcrrsteil 
Every cuFtHMiuT ft hpns-ter. A harveat for 
FOraeium In rterr town, UatUfftalon or 
1:1 ner hnuk. Baruplfs 23 cent?, ITosne 
Fair lament Co-., Drawer Iri:5. Bitlley, Prnnn. 

'ACTOMVTIC 13;i- ngRtera acJL nn rl'i'iN- 
nh'-Lratfcn. RTffl, fibrcF 3 J >S profit. 

S] nd ilo^eif, SunLole 2"^. TTnhl fm-r gus. 
I.luhLp tl-elf Baoirl Manufacturing Co., 
C-27I2 I'ilkln AU\, Brooklyn, N, Y. 


WANTED At onCed il-iTP mfn to In- 
in lute and retail HawJ elith's Good Ilea 11 h 
1'mductB. To^vn 3 tt;I vounlrV. Wonderful 
oppL*rt unity. Gut inlo tuislrmss wtlh tuckiua 
&t largest cnanufru’iiiirer its kind Capital 

an r 17 p million cfuJ ]vi fs Cisii L freluhl-, cs- 
prt'sii, |**rt-al¥ P :-t P4-rvles fna^ lu gTe-il fne- 
tcrlcs ftm.1 hraripFie* — on* hear you. Nnlhlnt 
now— no ejf|ieili]|?ntlng. Ni> eyperfttMv-e re- 

pUtTud You tl m [>t V follmV the Fame oE:3 iliiLe- 
teFted ]t:n\tc|gh M Cl 111 I i Is Which seciire the 
tuoBl husirtris e-vuf yn l v-ru and hmc given 
eonsijtuers. Li->t vsluc* -1 n H vatiFfsirR.ii for bu 
yoafF. Kd lirTi-^ltH-r' fri'iiuenily needed 

p-.4-ry hfti-ne, KiMirsii-.ms dciiiiiniJ. Annual 
■F.;l]4."i tuiw* 1)1 AT ay ml I linn pp.-l or I < . Dig fri'O 

I rial ihilck ro - He- 

1’PiU every Sb-fllJ rlnys. Rnoriflous profits— 

f 2119-^1(19 nionrh and m n' rivet 1 yn -llt i, 
SieitLty ytsr trtuin I : nrv la.y-alT, No bcis — ■ 
you bne-iuie Rule tovsier and Lnaddccr, Frac- 
TSriiily in capital iyi|ULi-Mil Up supply aveiy- 
thing "-lutk-. outm, sate* ami u-ni u meth- 
r-il* . Big pay oury day. I'mllli Increase 
every month. f ’F lest cemno (Ers t served,” 
Fi-r full part leu tail write- W. T, Dawliigh 
Cn., Uftrt. A-1PPM. Freeport, HI. 

1 ' 3 , 1-! V k - L" ] H W >E.i:-:i- - v. i|| l-i-liTts 

rrcln. Fri-nru. fhiet, simy nml nils; proof, 
^Yi iio f r - |iipc | s l .vfftr. L, a ,V[. Lnhuru- 
L_orl,-s. I":: Vi'h-i 2.‘.ih Si bon In. fl hfoL 
am ruofriT - bii“¥i7iiii spteMIS 

rlr-nner for iKHuhtnMIea. furniture, iue(: I guul 
glass. Yduu ijaam <m UiieEs. Esi-tiHlve 
iurrilnry. Sample l9r, Fart titular s free. 

Ml nut 1* Kieen Lglanratorics, Dept. E, Evans - 
vill i, In ^, 

S. 'j'J . 1 11 m 1 '1.1 'Tt ' ft K 31 .1 n F r| pi] non, iuiolc 
ranvaising. Beglnnere can main? 1109.1.19 
weekly with my safes latk. Ev'ierkncpd 
s ii-vn inn he mure. tTce b-Dk "l’rutttn In. 

1‘urtrn It A r cvnlalnv .Sarardu free. f’ieMiro 
Mm Frlmlnan, Dept. H, Ids Hrsi Austin, 
I Ti Ips go, 

AOBNTB, Canvas wra 3 why pay f wo 'prims 
for you t- rueio hftndke, Fur ca-h wish mr-itr 
wa supply high grade tulltt articles, enm- 
plule -^ullti’-K: tine, at prices In enrii yny 
from LJOi'i lo 390 [iur cent profit, Wrltu loriny 
for part I r u] arif. Ideal Lahoratarier. Wuia- 
harh le. Tel, 

fLCi.Dij A \V E j i K. . idling union iiiti-ta-hv 
hi m puns, all-vruMil soils nn-d p-erroats at 
ill ."•-S.Uti-S'irp. illggu^i c#ju ml s <1 ns r--' Id 

dally. Extra bonus lit-ddi:*.. Write fur de- 
lallJt Jifarly 2flii- purc-WMl fabrics fent 
rruc. Pioneer Tsl Curing i’ii., CutiKr-PFg jmd 
Tlir-mp, Rcpt. N-ll 17, Ch leago, 

AWlnl'S T-* Li-:ir fruiii Indy iolareste^ 
In 4tpefi |np llrlle hr-ine 4Jrest tli ii->p Ytuic. 
[Fat'iiJla, Cqhcli. P'/S 'Ilmea Rsiunre, New 
YerK. 

CJOtjfy Agents vi 1th bad fu^sl, TTet fpi'-u 
trlsl KlEen-Foot H,ilm. If tl rur«< ne|] 
to tho wurld. Esstriti Laboratory. Mathu-r 
111 rig WlL^hl n K 1 nil. _B ! 

A £.;]■: N'T K: | in "Tw J - "* (ia tfy L ,I sy. lnlru- 
iliiilng new, patent nL autottuHic aufety 
?4-"! i(af [uft window' lock fur houses, Ft-:rcs, 
hanks, garages, offices-, 3 to ]L‘ needed ever)' 
form sp. HucjiminenttuiJ hv tmllee, liisurinr© 

1 :i?n everywhere. Nn di m net i cion. Nothing 
Ilka It on earth. 3 riirtLine demons! rat Ion. 
Do first In yaur locality. Sample ea-ilr 
curried In pocket. Elmwood; Mfg Cnmpuny, 
Rt9l PI in we* 1 d Pl ae a, Cincinnati, fllilri, 

MAKE 1?9 Dally Ball In; MetvhnnfB 
chHiiucaisle letter show wind, w slyiM, Nt- 
3?crlcrinj unnecessary. Band for ri-4-4- Fimpl* 
ofT i l p. Jlaa-a Coiupanj 1 - f»12 W. WasliinglmfL 
Chluagu, 

bl'.tST Dfstrlhutlnr agent f‘ : r IlnnslJek, 
|*"iv doted haiithoap ; reraciies anything fro-ici 
tin- 1 purl's without Tu'iirv 1 ■ 1 skin; me-i-Wly 
u eu^tonierr gre»i opportunltv for huall-iT ta 
gat In huptnef b; fomniv free Holar Vri.'l- 
i|H8 I'd.. J513 3 Kb, T n:-y, Chicago. 

DON'T Fell far others-- Employ a^enl?. 
yourself. Make your own prudurt-:. Toilet 
arlij-lei, household Rfrfcl allies, etr. >iiij r ;i 
profit. Yaluahlo book free, N n Lion nl Srlrn- 
tlflc LalioratoricB, 193 5W Broad, lili him-rnl, 
Va. 


Ktn.YNOE New Inn card 3 Prerenti 
pnnrrhlng. Saves elorlrlrlty. Cannot fcM)k 
! r ’nart, I'sud on lelephenea. V ■ to 
dally. ^hhpIbi litmishvil Nurerknoi, 
IkyL. JA, -S ''OS Ravuiiawoocl, Chin fv*. 

AfiVNTri — Ahralutrly ■>i lv! Out li:«inl eul- 
ered popular prleed ulmln .LaiueDe- g-lng 
blgf HvEirone wimtF rh<*m! A cents making 
Jlfl-fiJa dally I Maniple * furnhhedt Cnirer 
jrfg. Co., AHinW Jarfcscm. ChErugo. 

WEIjLS Cieurei r~lfiS9.ini In luonlti 

vrllh lluslni'sa Outdo ao'l frtc kffitl ier'-Ertf. 
Write for frue oullIL JTuf. Nichole, l>tpt. 

flit, Nupc n-mn. IP- d 

llTfl Jiinttfj weekly ‘jpek r "rmind ahpojrLtliig 
agun( u , N- 1 eanrawlng delivery nr JiiiL-a- 
rnent, Moiher lliibburd i-'wdl, 5-Ullj Oon- 
gusis. ChEeagn. 
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BRAXPNEW *I,IW Can apeber. 101 y?r 
t>rr-rl t. CrHul- ri'Hi^Kkft'T'Jiii! uppruva]. AmiiS- 
iiitr dBTnffin*Lni 1 iMH. Agent*.. dl-UrH-iulur-?. 
r 3 > , ir- 2 ;iiUi;i£L i r 1 1 1 n. " up J-'iiJ-Sl'J 1 wfi.'lil'i , 

Outfit free, Terri tors' go Eng fui-l. Wrltc- 
ti-jLliiy. W . Har fcer Co„ BaEtji«reefc L Wicb, 
Afx K N in r ftyii-M'ii 1 rlu Brush ' wu? 1 les 
an ..ii:Sih!m 3 hJ 1 , €' Ijt (Lite™ ualnutos wElhouL 
splash, or ^ray! Krerv miner mill eu. rage- 
main a pras-luvl : e-tcry jistw -:il isirieij. Al- 
ia cttfis to tiriH fwi ry nrwlen- hose. Takes 
labor out or nr wtaliliig *V> heip jr*y 
sell arid, mill® uw«t!® — JL-l-s::n .Laity Write 
Qrrq Bnnh ftt, Ifrg p L (I, Ampere. J, 

riltfliiiNi t 3 "i r I Print - -■■! Ijn.it Rk# 

hni rflkrs, Alters intiiltie IBOItW- Big 
pitiDta. t; hi al i: e rece. Mls-dnn Fiitloiy P. 
ET-SB %V, FJm. |. ns Angeles, Cal i f, 
^liS^wWeVi Co ■■.eiL ij"il'if.ii.!S 9 jnpU 
tn heat Hie fildiporkel, J- I'\ Oiler, L£S 2 
,Vle I h utr. Pel m il , Midi. _ 

" 'EY ft' Kl 4 rt ,i uti retlhi'Ut u delhir. Heaps. 
erUiaets. perfumi:;. iciliyt c ii><i • . KiperEenee 
unneeesiary, Cs.JrrtSf.Jfln C#*, ti-H, St, Louis, 

Jin, 

AC ! l-'NTH — M I rl 1 1 ri "il-djur company needs 

ml laTiJr 121(41 pod ivraLijan ■. vtir.i ii-e eikih!il<nj& 

le M,m a trie, tternb' inenmt Our 

ine hauscbolil ore knmvit rnun 

fad t<» roast, CnUer-ml >U Iltghfst 

fomml isinrij: . £#rlM*LTC iMfrltirrj,'. ft'rils tfl— 

daV far dtlillf. % merle nn Hindu la (*■►,. EhTii 
Mi'mnoulh, Cl hr I Ethel ft Ohio, 

Jl 1 lilll 1 J L S iti'-ll i'-Ts-.| Hi H k-^I =5 nrar 

■” cents per kt-Clh 1 M: YflU rtisrur 7 "i cm m 
Immen-ft pthfiis jilflflng Jiiiiopui i u. leflertnr*, 
isijltWBre, *(*»«*. rdinEahrug tueralvaT*' nr, 
OuCflta fLirnkJW, iJeialli Wrtte 

Snrlnkty, Plater. 138 , Mario®, lusl. 

J Ky'fTlJ It - tsp^rk for aulos siniT ivy ertrs 
enndrnscr, FroCe-' 1 & IgUtdofi, =M‘ch gas, 
iHiwa c-il. kill' rsirbijn, Ills tflntvev m-vker 
He® I Iiitirr [Mill'. Write Vi: II* 

Amy Cdtttef, 147 -% ^tiuth FrehionL lAts 

An geles. ^ 

fit T(j f. i i.i Hourly ri-eiiii^n^Mmi I iist nm hIjust 
sli> i r P Infer- totw-h sIime^ ait «to*r? 

ssloritlj'. No riammlaft No bmken eIisl 
K« tpa deoM open vhm wanted entifc Imv 
hFintl tllg cian'i ta l ss t™. No rnmct-MrE'iH. 

lliili'k AeritotiatraMim fctls sereral to nthm-J 

rudi If me. nOlrc, fBHnrjf, nubtic Inatllutlnu. 
tv rite KitU-BIara. Dept. W i"- 7 , IllonmljrLil. 

I nil, _ 

IPllKK time i: iter to spnlOtnlriM s Ti ;iri:J 
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tltlc Laboratories, 1335 W Bn ad, LtLehi'ijonit. 
% r a 
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■ . rim'd. HelE gpn .«•!<•-. O er -Sen |temi 
«ii’ct En every hnsne Hlca*3y nip. Your 
eetEc; ahnirt half i>r1i*e HrvnL f-tr new fre^ 
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ljftwB.il prlrCu. I iktn« l*ot trail 1 , Cu,, Hf> 
IVr S TV:l -Il I file to n . ( ‘M ■■■i gi «, 

“ SlUtl-S l -MlLp let U fv : IV.if.jV F I| p.:JLi J 
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dianf a hPisjteei. Hen i Mb- r ir filing 0 * 1 1 - 
M which itH’ludys cumipEoto ^nuupies liti- 
IwilJ! Iloife J EaC El.. Ilf pt. 111. .H77 Ml: Em 
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gout) Jive producing agenti, It Is trta; 
wLftie far ymif cujy today! flt. I., Hiinn. 
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T’aSH fiir I tu I Ir-Tllies. Iii-.ecis. ^ee 

Fi neU lr Dlrpliy Ailwti | cnjiTOjIK. 

MAJ^J Yi. ui r " i ifr ri i u I m i ■ i 
jivurvelf. Tall rt art ides. 9>n.ip. oil rad-. We 
furnish ere-trl h kne, V rtl liable- hi .uk fr-*i \ i- 
li-mal Prleni I|1 p I.alu i :■ r r--i- i r - , lim.YW ][i .1 
RlH'hiroflcE, Va. 

PISTlf Slerllinlimi bic-"proCl;E inaLlnijler 
products, 1 c a eft * 1 II -errtls. saJi-* ]st:m ; Sinvc -s 
■■'surctL K. Bulitl, H9JU AlrlmpOlltan, Clil* 
capie. 

"'F.vsr-.’-KUJ.Vr; rii^i'lmiks; Mater I I'.i-iii 
yotindfl Hem romsiulus. p i.xx e < «■ s : jtnar- 

unteed- (Ifcsi-il BteeiHk Larniralorlest 
Wheel l«if , IV . V L a, 

15-1G Money ainTTail sbR : s^ i'y v r;. a jut 
H uys gnltl LOME als f(ir III - iiliM. Yon dbirac 
51 .in-; ntafe.V' (l.Jtt. Ten orders -1 a I i ^ r\-i. 
Wrlfr for pn n tcttlirs nn> I free suraplfs. 
,Viportr-nn troocnm Co, h Pep!, in. Ensl 

llrjinse-, N . ,1. 

AtjESPrs Ti> Hell mir iiieia’i ihiUsJiluir 
clpth. iwwdOVnt hJiPil soati. fumElurt- and 
Pucci poll 'll!. Males Met., l^isT Kid WatnUt H 

Dos hftllKi. Imra. 

(.lliMl.VI-; di-ld iJaf M'ln-rV iiisy-ftm- can 
put i i?i wlttdiOEv.i. Gtiaramsed m nsver 

Eurhiidj- Urge prolits. 3"norisintjS dsmlhi, 
Free sa mpl rs. Write tisria v. Metallic: UAccr 

f’n.. g-ii- TL Viji h_ da i J e. nuairo . 

MOlt'i ilAlT Men i Why tuit "Pa ico pnr- 
IrallMV \Yn return :i ypur ronney fir all vnu 
rajuipf. dr liver. Frauio catalog free P-n f- 
!rtU Aiiertt'si Supuly Co., L>cpt. F r La- 

Porlo . Ind. 

!’j i'kiagO liipm vsiucJ "tnrie at fffofl, 
Ttii' ilramontl'- cmJjr giurimlml rival! firfai- 
<■<1 spare time. sluJe-UhO artiele tier kn-nva! 
Amailng pridlti. 5"i Tindcet sainplr- rase 
f rePi Write qiilfk! MtElcan Gem Comnnnv. 

I'lept PAf, MnnU'Toy . Cal if. 

PrtTTR FsiycisTet rtc'erilies F? jiTaiii fiir 

i-i s ki fi k ?2 ilvjip(j creeklv tu inn: 

hutBur 'i ar vniir «m K|Hl- Cu., 3tl l-ll ik-i - 
br-lii l^t.. New Y Offer 

SfAKE- SeM y-ntT c*«n rnmJs We leEl ymi 
litiw. Formula r-sfalnig fri-e Clcdirr Labora- 
lorics 'E J M> ,P9rk nidge. Ill, 


AGENTS Puy hosiery rllreri nt lowest mill 
ptiees. Mta'i. Iwitd dig nji-l Rny-en h-ist. 
d<iL S3 J5'lt5 in rn r s lulesE fancy hurt, 
dm ?l -kj-K S'-U Uulles'' Palutesi 'slk lu?- 
sicry, dect ?, L-tri-6t.dll. smlvrurllou gn*r- 
fliitrcd, Ad 1 1 1 I.l,i . Miii-CT-tor lintlcldg Oom- 

puiy, Peptr ill . Nan Hartn, Crifl. 

i^nThT I rVlX Y - Mel ling Vtn.ee r Is. Kiri i»h Eve 
iMifut. F 4 Kki|nncd at Naomi S-hupi*. HJ5 
II Sa N IV., t\‘atfhir>Eti'n. li C- 

SOX J I ■ ,L| -V. : -. ■ -- n .:iu-M I ill'll HlCV Vr'im]. 

A ncresslty. Iti'duco pus Hlli SV>. New 
in vuur liTTilFifv, jS'h i-iiiu!mMH ton fr irli this 
aua'nmlr-ed pds miinsr devt-r. Eirluilve 
suk-ni Lipids. [iruDl. Hus 1st.. East 

Man Dleao. Cfcllf- 

" A ii'L’L 1 ' Lt:s or merle. Menu - n f-ci'P-!- E::g 
pctHi!s. t'nr Irtfdrunttnn wrlie UgMniu Prud- 
lji'i s lU, 1 . 1 1 -i w. K iaille Mt.._ I'll Ins :i 

A ft KAL Muney-ubiker. firih en-i-yii litre. 
Metiil [Mi-llth in Mthea. Trial cpbr free. P. 
IT. field. 1-1 10 Plar Hi. Wt. Lon H. M<l 
A G J'N t'ft — yierlip* i ' Anil -Vreew 1 ' lwflpf 
frm( HIT ivLitilHhleld. Bnrflplf -A (ft*. 9ter- 

ling LabotuiiFrles, Cedar H upi ds . I nwa. 

pit. I a: llcuiiii-E ijesrrjln-s i'T pl:HT fi-r 

male ins wt-VEy In home nr r 

if yowt mvn. Elite H] 111 js.ii- 

iKlh iril-. NeiV_To_rt 

MAKE V "u r nfris ncDduct*. Bin ploy aperds 
rcpr-idf. Tot Id articles, i^'ai'. eitrarta. W> 
r,L-nb.|l pCrTviliEoc. Valuable EnJi'lt ?:<£ Nl‘ 
ri in:u pr-tr-iSh - Latoinlrnriife, IYkl'AV HruaiJ. 
lili'ln iton d, A'a. 

NO Ouf] Unit's letllne fond. FWipEe tonal 
cat. Federal dNiftlmhira make Idg mcaeyi 
ii pi ue aeer Srl-.finn yearly. No capliM n r ci* 
porieitrim needed; Ei:*rMnteei] tnle-l nflaeld 
uo.sU tm' he relumed We furnish ym 
with ISri'riJO, aatupie caje 1 ari'l free sum hie* 
fuf ciisliiroera. Ilentcd orders sure; f*- 
dudni lerrHrirV Ask novr' I-Vderal Ikce 
Fuiil Co-, ASdlii A rotter , CM^fi- 

ENGBAVTllJ NTTim pHtei” Had*, num- 
bers. '.k'd! plates, at-irp wlmlkwr signs, etc. ; 
f-rurtis large. |^t*-i c FIpif.. 11 Inilir- <». Mn&s 
" Al'l.lj ; '■■ mi, I-' -!-!-- in. 1 1- - I 

prrdH. IJ’UTa^ PrwdnCia. AUmi^r, N. _V, 

~^ST:Tj 7 Ciinaulete Lire Mijaiffiqlil bruriWS. 
Mend Mr free ealilou =nd samv-lo case alter, 

Niiticmnl fifinh ca, F t. L nuls. Mn 

r I l lVf iT "FIvijj.'I Hi'H Illi-h II I id n i.*i i i --I I . tl>r 

I jin- 4 -st SliMf nr bh-itn m.fr 1-1 ties In the mirltl. 
r.mvest prieni, oulebest sect Ice. Senct far 
i -dalnc slum lug over 2(ld nvmcv maken. 
Plii-.ro nn^HIUqns. photo medal linn cMnekt, 
[dinrn mlTfora. photn foimUilh penn. Ijhfhtci 

I I 3i't mmnB-ciS. Util 'til jpfrelri ithil phnjo 
btltlors. Glh-uj Pl-n(i> Jneclpy I. ' . 

| riMHEkbi Aie„ BTfinktirn, R T. 

— PlVi 'ibwy nnp. '-in- “u- j>l Inlnnli < n 
anlnnicililles. Easiest ihtisK today, or- 

perl-onee ncoJtd- fl b' j'rnfil ^ rvei-y ft m 
Jolt- Frco sAm flies. ' Ralci),"' X-ICikS Wflsh- 

Imr+ftn, iio*kon. Maim, 

^WMJEfciT So rpr I *e 'ilTer ever niniio. Me 
mire to an Aver this ud. Sly line of soar 4 . 
ei'CTi'* tea. • c ptceS- I'lEei ail Ivies, bousehom 
upevladttfiH. flO's ynu bJgger proflu, M G- 
tbdlhi. PVeridont. S” 1 G Dwllir, St. LnulS, 
Ylit. 

HPCt’lvl'At VvTiTl jnirr ..mn ptrirturf-; Sfulice 
ihem roMrsidf. Form id as. urarts-i' 1 , irade- 
Rtnieis. Atl line (Ml sing. r:J rrier n r* free-. 
IS. Thaily Co. ,_YA r ashlm,-ti>n, 1). C. 

— K V, 1^1, M i-n‘ s fn -c-kwe: r tv oridej r'i 1 1 proim - 
allien. Asror-M. S!3_Fa«! Z*i h. N^v f YOtit. 
nivMNANT P- 1 1 ile. ISi'llid. (Itl!.i CiTealeur 

T>ry Hoods BacsaLEJS UP J*«tr1h. Aci-uta mid 
Pmlwi . 

MilNfltlMAM AutamobilV. 31, o'. TroTH t- n 

iBlimlvs" smrli; pevry owner wanla Ihem : rni|- 
liotis fritliour ; parfSciEJar?- Iroe, Mnioilsta 

AwfflBftcles Cn M.stt*ilt'l r1. fttLln. 

"Tr;T:N J T^— MM (0 » 'iJ-,|!ar n’n FimR, p*-U 

Afvdiless. n unn-hlerl r-areh b-r temianlly 
niEucTIhg lenkr In nil utensils, fi.. ni'k' [mek- 
nao free, Collette MTg. Co.. Uept, dOL 

AinEttrUlara, N. t . 

i MILD -LEAF YViurtciw l-.'ir.-rs ami serh.rt 
signs j op ricperlvnc-e: MfKi prolii : «"i(t|difN 
frw CwwoH dated, 60 -T West Van Ilmen, 

Chicago- ' ■ ■ - 

t4.223.fttk PROFIT Fmtts a town lot tn 
one year. H (’M il Slu-PAintl telli you InS 
i]|y:i = fpi'ui nnd nrofll able oii'erleurrs In ral*- 
ing chlckeh 1 TruPt the stnrl itnlll h: the (Srtti 
vo nr he took I be nhn-ve not nr- HI Hr frnuld 
hm-e gladly paid 5 Thh rnf I Ms idMnriHtk>ori 
during (Ild ftifi yc-ir*. ^i-ciil for bt? hork. 
Prlr-e only 5L. Puv puslmsn when ilell rf-red, 
nr, if ontsMe l : . S., rein 1 1 when nTiUrlEig. 
Pihpiilnr Mrahantv* Press. Ronni Bfll, 2D0 

1 ’ Onurisi St.. Chlnnk 

AUENTeTi ^t4m fling piihr oti [Kwhid *hvy 
j%rfit4'<dnis. Sample okioek wdb vwjr »-mu! 
ufifL nddreHS. 35i-. Kt s » i .p n ie rmillEs LnibKin 

olujeks. chef* -lot*, nai'w* 1 -Latcs. Hart AHr 

Cn. I>i -:k 2. aOa Dt-graw El,* BrCHilflyp. 
N. T. 


POLAlloT Polishing Cloth removes (acnlskE 
from niitiils wit boot ihe us* of liquid, pasm 
nr MUilrh [Jn.it a Ennis say L( reli> lit;-.- 'hot 
enkrg," Iteiail- 2ic; sample free- Gate & 
Cq_, |xic-, 15 Edinhun? -Sb. I bwinn, 

_ sm 'oNliS CcNJinlfri: tiro chaijfle by 
Pctmer. Ohio. frJili Morey Quick Aclien Jtk;n 
I'vnoL Sri hi. siiini.v, 4LI Ihrui 1 (In .’ s cHarf-d. 
ilun. ArulH'T.-ou, Merit,, sold klftlk in M 
vvi'fkH. tie: deSails for -!<h>i.L it-rrlEnry. Har- 
yeM riBiii- now, At,, kiorty Itint Tool, Jfuf- 


falo. N . Y. 

All E Vi’s N 


-Neiy shirt iindJiwltifln. No 
faivjtnL nr *nierlrlVt needed ( ’em isi I « kJ one 
In aclva^^’■l , Saiupic-i tree. ^Fadtaen CohE- 

pant-, 5(50 Brejiilway, New York. 

T lHfo prji' LO' i.ii llir f pcrfrcl Jin i]- 
ncts. Alt linen. Cataleg fr-Ce- It- Ydi^ilr 

Cip.. WauhlnjiUrn. 1 >. (’■ _ 

AG tV^K - (MiLEif c ii- -On p fuft ietlinK 25e 
Hem fnr (be kitchen, run ■ you H I -3r Sim- 
ula sent [inri-fl prtk! n repaid F-'r 3ft ■t-iie k. 

T Pied Fiirer NtTc, Co., Inc., 35S Rfoa-i- 

tvay, Nctv Y ork- 

At 'TOMOlt i ] - 1 - Sii-pnbillles iTuaransecd 

foiui ul n s fur ail latest tniftWri tuakera I,™- 
r-A prices. Wrlr e Mf tree lints. Alinuby. 

rheiotet, Tufette*. Calif 

FLA vnifl.Mt CurA'is — EtiMilr ynurse'IN 
(’ohcent rat eil. P re ;.■ >syi ►el f. pri-nts’ 

WldM wind n!-i-ni'yiouk3ng propoatlien ! Wist* 
phoiLias Manufacturing Company, jnilian- 

ati'il tt, Tn4. 

MAN In imu'Ii town tu pLite MJTO p»fia. 
nfli-nurs. huthitjoiu tl.vturcs, ndinlMl beds, 
mi raw*. ehantlelii-Fs : by mw nnlied. No 
capital or cipiTielKt* ri-ijiiLii'd. Simple plan 
j;,f mu ijo(:m-i iiriiig at home hEuris jou Ln btg 
luftiley -ms king lJUKini^x. Ourdt fuiulslietl. 
j''nm part Loula r» and flioDf-s- Gun MelAl 

Cu^ An: I r . Iki'famr, II P 

A ill 's] NlvSS Of JrnuP invrt— ' Slaking -ipirfi- 
I ln« elsh-s imnie and nu m her plarps. cbeck- 
(irlnmn.ls signs. Itig Inwnk and EBmple free, 

F I'atmcT, III?. tViiosler. Oh In, 

£L' J 111 ? | >.t I I..V SFnlWlllg mrw Mlllc CJ-PtLl. 
I^iokfi like Jineo- YVhsIi bkc ntlL-toih. No 
laundering- Von fits' lit fee <n dei's. We de- 
I Her- l J siy daily, S'aptpri- free, llnTew, 
It,; Ijring Park Wlail nn, ('lal vagn, 

^57 V w K b iffL Y l V" ui us i n q As i ■ I t In, Nn'ar- 
tar TdKbccr FSIefs. S Itk -T-ane an-l nriu-t lelf- 
Hetltost I'tiunrec dlsol.H' rsiriU wfib mevebaurs, 
v«dn fu-antulns, cEcitr it™. #tc. OveT HSU'S 
nmfJi S(*-:iG v repeals, SieKltna firnipany, 

V. BaKPm.re, Mi 

AGJiNTS — E'ieieir 1 nvi-tnl cm I lnk*ptKdt 
makes t-ti-rr I>rn a faumalb Ptm. Fnit otlioe 
h'ISci' Idg v-mSLt, ib'ionnd inrrrvr.ing every - 
wbL-re. Kicjosbe: Icrririry nffi-mi. Saittpln 
Fn-e. IT. Slanii CXuiuimny, Tilhuna ItldK-. 

New Y'ork. NT, A’ 

TWO Money irnakers: fnr rtgents p 'Pra,h- 
rEn" Pcckel Adding Muriilnr Jt-riMIs J 1 Hi. 
Tn yon »Kjct-llograi.h" Itdiary Men 

<’j| mil ll.-e'iir W H 1 ■' Tl W - 

-wr.l.'l- SnrTri. I'li ilLTsrlk Hldg.. Ptrisbilrfili. 

ra. 

Uliri PrtditKl Peri rtSr*E fH.Tft JJIte- 

T 1 I 3 IJC vyn'-.hiitg mAdiitP-. Giiaratlt-'cd Write: 

Morni llnyalty Co., Sfifll Eiirlslu, rit, Lmus t 

nm lif! of OhrtMnMu uiimi drettiiw 
cards ciinihlnailOKi totW «=ets. pcl-hlmev 
Mere (huh Iftd iierns. Pel nils free. AVHlc! 
TngsLnd (ri . a a Htuiton P-1 - Kohmu ti.. Tfh l 

jlflysi Were' a fun tUfrttt FtrtlT targe 
iir-ifipftv Illustrated bwiks tail hnw to make 
almost c - T - ery thing yso could want Neivly 
4.0oft dS If.- rent nrilrfM are cl r serf bed (Think 
of it I N'nw f 2 per hnok h>c Si for Iba four 
tr firdere.l m nnce. .hast write n pnsifiE buT- 
Im- '-^rpiL (hr Moy M«hfe«lr Library. 

l'av podiuan aod pnilncge. Fi'f nlngSa 

books. sr.c-H'v nit hr r H""k 1 , -■ -V 

PniiuTiLr Merh»itlrfl Fn‘< c , ttftom kOl. 2 (W r., 
Ontario $IL. Chicago. 111- 


HICH GRADE SALESMEN WANTED 


MHIlriUd' Khnurfli firm opening r,evr 
1 ,-rril m- nPani nn I'U fthi P-nutlv I pr-m- 
option let m iju cinrrierrefl in 'uin Sling 
( ,f subscription *ale*«ten; also in men evor- 
rlenrcd |n vatri' v. nk. imd tetio fr^nld t» 
i 11 . ( u r i, t Leii in Piwuring pnr pf the blithest 
rmylri" valr^ ieba epvw hetoE jjtffTDd. Aten 

to qualify f'ir th^e norillnn Omuld own 
cor* And he in position m p|.irt work E im.it - 
diatclv- YVrilr .1. M. Itiukin. 1SW* J«fc- 
a-m m gib Pi , Tnoeka. 

Gird-OFTNO 1 cnrics: New snffie that's 
ibriHltiK all America Abwiuielg lego I . 
I’verv cigar rtmntef Halting for VW-_ 5lV>- 
fjftft wi'Hkty. Horri'- KeiS. 4IJH1 RfflriJUi- 

vroOd. Chleagfi. 

UON'T Sell for nrimrs — cmolny a rents 
yncir c-tr. Make vijr Pvrn pmnilurls. Toilet 
arLFr-les, bmi'i’lintd spr-rlrtltle*. ctr. -.n i 
hn -tit Tsluable book free, Naliun' ^Mrn- 

illSc LaiwraturLfE, ISridV finiad. R Him end, 
1 Va. 


POPULAR MECHANICS ADVERTISING SECTION 


n 


MAKE Your own plPditfii. Employ Agents 
j-i urhdf. Taikl articles, soap, c-ilrarts. We 
furnL'ii morylhiiuc. Valuable hook free. Nis- 
ClLiiiu] Hc-Jeni Ltle Lahore larlei. ISl^jW Broad. 
lUi-HHirimt. Yji, 

11 IU1I (Snde EJilt'ainun wjinlrd H- IrffiHjifl 
InruL advertising ti. I'E r '. ill ill Iv* * far lifetime 
china. iiiperLerieo unnecessary. SLSrilUJ 
rii- hrliJ v urnler contract Lift- 

time. Station V, Cincinnati, Oh io. 

110.000 A YEAH, Katy. Ball ’'Royal 
Policy" by mail. It pay* i-r»,in:*u cusli and 
SlOO p-cf nuflih btntflt. E> «R* for S3.65. 
Every body hiiis r i^r-ncl itRltK. age, address, 
brncSrlHty'i bkhte, re 1 ui 1 1 iti *h ip. for Id days' 
free Insperl Enn nf pulley opd pn>ih»iJtlon. 
AiDtrlciR Prop] e 3 l,)fr. jjo-pt, IS 12 A. 134 
K, La Walk 1 Si •» _ rhleagu, 

FPECl ALTY Twp! *al esincl) — IXptiUUlile 
new vaLe Sifter Hert-eu latent (upturn. 
Voluiug ejECk, I'l if emnm imlnn, tiijfjd ter- 
rltory open. Clsrh-Fesllufr Mfg, Ho,, Ft, 
Morgan, CoIp. 

CtllJllu I .% It faTr , iLtuiEiunces SG15SI Elena] 
new prnflE- shirt ft# plan. If you're now 
.ell I no: ullnlni or any other tine, write 
at oneo for (In' mod *ens;t1 lunal announce- 
meat ever made- in [he lit deny of direct eeLI- 
tujf. Aildre?' Dept, ;ti)2, flood wear, Inc,, 
£11 U'tif Adams »L, Chico gn. 

"IT* - 1 h ni'.v’ 1H lie- Dew Electric Snn.dTvE"h 
nutdilnr ; Bells $28. Ml ; HHnaiLaBJcih $12.1)0; 
no Compel ICfbun : write puids,. Dickerson 

Manufactorlug Company. Dept. E-l, Spring- 
Held, Mrt. 

i:V'r "rimPit Selling ' Uj Elerf Tlii 
Lighter, lirlallr tile. Cods you $1.00 doz, 
Sample Square Deal Mfg. , Desk 

PM;t. BmiiTni fiL P a , 

E A BN $2 si A day! Establish lucerne (or 
3LTe FCSIHiK lor $1 u year, 51.304) accidcnV 
fml ley. SVrllt W, €, Stone, 11 So. Lu- 
SiLltr, rhino go, 

— l'4H>L Shooter, new fisrlnitli^ tfndlni 
machine. Merrhahts fumtlun buy! Fptefl- 
dlil sideline. Pig pfflfit, inul-er! b’rei: poehe! 
outfit I Spcfinliy Jiff, Co,. Wail iV, Dlxl- 

* Ion. Chirp an 

“ K A -I - E S M r: X — \ V. -ndr rfu | *1 del 1 no. 441^£ 

(tfimiUwlon paid daily, Sell-, nil merchants. 
Pirt'ket oulllt free. Uitiil Lionel Press , 312 
S, lltmiltn n. Dept. 124. I’hlniRO. 

S^Tv E A. ^ 1 [ E S' : Did edililjpli-eil novelty ram- 
Imiiy, e[k-i S -I ! I/I rig im IJitUct pencil b has 
unumtil. at tract Esc drill to rJTti-r, il'dt# 
r. IT proposition. Rererciwf* nercs'yTV. Hunt- 
rlr.ccr, Pmdurts Cot. H:i2 tVyandnllc, 
KjiOiiia Cfly. Mo. 

FCtOIS vtRlSn neiiaMo”]j(io clUl rifeciont* 

and pilin' 3 , f 1 r hieri I. mi ■. nc3i04it^, liiiiEil- 
Lalj!. r nrmnet( , | a| rhrnsiral Cn. r Marlon. Jnd. 

SELL Oh u Lne Z Ittohs'. bTmiiuoJt onl y 
iB nt. OwH Rein Imnoiten, Rallon, Ohio. 

S’rTtV" ~ \ ru cut iJ.n — So] Cs " e very "Bus! heafT 
F'mst fJ" *aleo daily pay weekly, 

tYalki'r made 3'rit <lar. £irhishe tor- 

y 1 1 r>rv Adjus-tnicrU tkrvEc^. Dipl, PM, 
M..Mle r Ala. 

ifilVEKALL Kaleitiien^Stftkp ¥20 dolly 
trlllnR nirw JJl. le liupreveH eim-rnllB nlBo 
ssnlf-B ermig Villh cus-tonierts name ern> 
lirolikrci] nit hadt. I'hiibuhI cunslrinl tun, 

OnTlTtilsstMi 7'c. M’nndrrfnl ailyertUing 
vnlu-C- E,.iwest prleerl; 1 1 1 jrllf = t ci:inm) L ‘lon. 
t'n ij mil lit. Am. B. Cm, llC-415 S. IVetU, 
fHBIfW 

I. Y S hi i%vj n ij; fJ !*S Ireprli fniita 
jind DuPont' b lHiindoTle^ (ehlerlnch^, K.im- 
tilt-. free. American, lloOEcrelt, 

i'hirjgo, 

SELL Si ores Faltrd Pitt tnc-ils. pimto 
i hli-K, nwrlcrit to eehipliipne. isle pttiiIi^^ 

steady rn'Cur. nnjfn: esrltuthc trrfi lury. 
Sunshine Pmdunj, 4U1 Usbcn Are., Ml I - 
yraitfcec, tVIl, 

SELL Priming— At nrtre^. I tint >h| 3. Et- 
prrlcnre unn«cei,iarv. Ronti cmumn.il n i-z* - 
elusive lirtltwy. U'rlte for dolall*, t^Und- 
nrii Fiwiu# Co.. JE3BD Unliersllf Ave. r SL 
Paul. Mlcm. 

H.VLSSMIW— Pm sell Jatrit kllrhm spe- 
riolly. Saiuiilc 31 cents postpaid. Daylon 
Pradurtlnn Co., 002 Dearborn . Dayton. Q lilo. 

Ml VIM1 SSTOXS Dally. Sell claity prlntZ 
Ihg and person ill “N -fliis-d" ola t Inpery, 
('nitiml]il«Ds on cu^tcnnrri 3 ' repeat Hu».Jne«i*. 
Itnnnses. Inierc c tc<]y tVrEfe T’niieil ftps- 
flatly Print Inc Co., PM 123 So. 2nd. Mtimfi- 
a[M*lir, Mj ntt. 

Invent Inn. ftpato rtlty cn- 
ri 7 lr.pn= ntinutc. S^ll* en, pig hi nt 52 . 21 . 
^tlrncllfe trial i -IT . r. Kquare deal. Punk 

srr-f^l-fhri'p, KendhH Wifir Co.. 440 Kdp- 

i-nif Sah Franri«oa. |>c pt. C- tk 

candy, cigar and riTiccry *ale<Fntrn— 
Earn ?. 1-5121 werklv. Km nunrhlmarrl 
deal, |tli'L-H‘*:t cominlpslcns. Repeal *. Cu = h 
hnrms, Ktee cataleg. TVrSTi- Superfine 
Su|ey. Lt-125 So. Franklin. CeLle&go, 


BUfilKESR SlaMnnery — I.srpcU line, li I ch- 
est quality, etmt-kcsit deli scry. Itigjse^i coul- 
mlislaiH. 11 horn I liunui?*, frfC rcpvrtifhtCL] 
ryls rvery hu.il neo*. EXprrlemh uni iei-C< fiiiy .. 
InKtcanilunsi atn] cioiht JrCC, MUlcns Co., 
Ijetit. 371, Slim G laib'E Arc,. Chicago, 

CENT A day arr idcnt^poillry wrlllexL by 
it^iek ( Pinna ny w(ih hmCIb urer fpuiicon rr.il- 
Hnna, n> m h Lmm-eita BLsaLiUity 

Sum piHmihly. >"o cEiKrlenco nti c- - .iry, 
Hencwa;. ^ujiaiu oe luitirc income. Druyan 
tlii ry, It in I lYLnnciiiJio, t 'hi rage. 

S.'l3,.J-]S. i iJ t!Js Td se][ : j tee] dlsTtlFy furhl^ 
hire to retail stores. Opparlunity to in ike 
rc:i3 ofionej and u permanent connection. 
T.thciaJ ffpju ml -sin. Write Sice l Ft lit lies 
t'ortHscatlon. WuudJawn Are., Jcrtey City. 
X, J. _ 

STEALTVTfnnune to - nifehanlfalLv |nr]|neL| 
j. u tfji?i i M n nJih. o-Jir. fcliti-g cusorarLtooLt line 
socket, wnriwhn. Eton uterhanlc live proc- 
nmt- U3?ctal olT or. Ii.rk Co, Dept. PMS ), 
tir eciirleiy , Chli'ltn, 

fl.ni.S' - fhiiruo^VelcL'y - scHInk - o^ur - tlTIIM 

H.Tidcnt a ml| iog]^ liit ion polky for fL.tll) 
her year. I!, W. Shaw Company, Inpur- 
WW Blj|„ D enver, Cola. 

til It Men' an tfifl F cj m (30U tiTsii.i l> ir ] i - 
frig a wr tlnp-, Add lie. ttm ncwctmwr In 
elftitrif: ulmi&w ulenmen. Is niafclfiu big 
riLt. More f-ir tile monev, Buntnm pmtcri 
for Ct e-ry line. ChmigeabCc letter nysifm 
t<Kf. Pcnnanent buainrss for you working 
whh ui. Territory .protected ami repents 

' rcJEtecl. L at cnmniiisiuns full dciatJs 

ijcive very tnterf^ring Display PrmimLs. 
Lid., 4 09 -A EB.|t#Ist_ St. . Ktmn t'lt y, i ia. 

f98iw coTiMIMSiON'^Jn a Illh raTorff 
Imil ?ntc. Eiery murchant a pmsipeet, Ah- 
polulely new nn:l dilTcrcnt. KirEugfi-t ter- 
ritoty'. Saifs Stimulator!, 3dU W Msidl- 
EDty, Clikitjfo. 

b’l'crhJSS Is iqn arcJ’driit 3 Ycu will fully 
tindi-rslarad thli tEogan when yuu eiumlne our 
autimiuLlc r-redh timJ ruljpciJun ntan Copy- 
rEfhEod. brand new. unusual. 21UC- on 
oriuinaE talc. Jlulf ea>h mi repeals withnut 
ealllsurks. CoiujninwtvaLtfi PutiJishing. fjtli 
4 <p. r knf'mm, Chjiagu. 

DOaKI> Kalc'itirti. S I h . iJtlb yearly! 
New tine All fast sellers. Lucres! iirlrri. 
Full eonimi-i r i-.ui m repeat Inutnei*. Cut king 
free. Hurry" Furlt-an NureLiy Co-, 1 Ids 
Jack F-np Chicago. 

SEVERAL. At-Llve. hnnfs( r c Itin-nUL ■nlr^- 
mrn ira tiled a: once, M'elt known Detroit 
manufaeturer of the nattoiuilly hn-iwn Sto- 
ver's AthfeMr Oil, used ami endorsed tcv 
llosvard Ehmke. wnrld series hero: K^njnts' 
M,mdcll r norld 1 ] UylihU'l jilii champ, and 
iii-iHt alt el lie r itinmr Leairue alhEeieit and 
champs, haa upeclat and atlnrtng iirapnaltliui 
tti iLiiike to men calling on retail trade. , 
Your icrr[iuiy may lie open. Write today. 
S lover-, hi-.. i"'-i tvrtkeii H«i i p 

PtiNriin HATED Salesman— Mutt glganElc 
line featured Vending mnchlnes. nil 

kmd^. Make high as $23,iiQ on Finn]' 1 ’ or- 
( [i>r Iteneat mm ml salons. ItcautifuS rfilured 
CiitiiScg free. Lion Mfg,, Dcpl. B, 30S W, 
Erie, Chico 

FREE Book let (lesriibc! to plans fnr 
making fUD-f HMI weekly In h ime or nftle* 
liudnrss of lour mvn. Elite Co., 8! Ivllzu- 
belli HI,, jsew Ynrk. 

f*EI.L Rnodycar ralnevllil $2.3$ up. Good" 
year Ralnwrnr. 1132 HI it 1 1 Ate.. New Ti rk. 

rr Xc I rt 10 A KDS— Hoi leit , laruest money- 
nuking llnff * ’■cr offered. Pee for sianlnjf. 
Be c t cmnnMniloM. Nothing ta carry. Cal- 
p.l ng free Art I M A L Sales, 301 AY, 
Adam*, rhkpirii, 


ELECTRICAL Tool line selling tu garage*. 
ruerhatiles and auto onnem, wonderful ,Wr.. 
niistif.itor 3 . big conmihFloni. Sa teamen, write 
Thirker Speclnltjea. O Irani, Fe nna. 

MAIN Cr sideline, if ell apto iItts anil 
nuin necej-Fiif I-P-* tit tire store*. puniKcs, etc, 
Protected terrlturr, IHieral mnmiaslnn. 
Ernricunj Jluhi-er ProilhiH E’o,. lid L Burk- 
hardt Are., PHylrni, Ohio. 

WANTED District ihjirugen- -Cnpaldt 
men tn represent ui Jn pTyiM'*muii Icrrl- 
torlet with direct houie oftire conlrm-i Our 
organization 1= the "IldeBE nr it' klhd In the 
health and ■n’ldcnt busliies £ and isffir e*rep- 
t Lanai ly remunamtlyo compensation. tV'rltii 
tfidav lor informal i i n Dept. Ift, Inter-Ktme 
BsiFinesiB Mcn'a Awidtfnl Anocialicn. Br>. wa 
Bldg. , Pc* YlfllncB. Icoih. 

SAUlfMKN — Four HS.Q0 sales to mer- 
nh-nfiTs no' yon fau.fln iLnilv, Sayers i>ys- 
IfE Hi. SfilH ftheffleld. Chlrago, Hi, 

Tfl ^Tsrket 1 1 gnmne duor hr Iders. simple 
aiitomSEir Hrtlon, qiiirkly Installed, instantLy 
stirjietF gnr-iv r r- nwr=, hulldera, tlealers, 
Wrltf f"r nrlli‘lii' ipriB^rv pTciposltlon, 
K new I son ■ S i n r 1 1 — hi IT 1113 PjcLuI, Altfl 
Arbi-r. Mien, 


SALESMEN— Elecfiint HntepTndcnt. t)ira 
yfKtr Uolncsv; ri|icr|tigt nnntTcsbao", kbU- 

kny (lUi $ HI, turn AcvJUeottl Death! $'-b Ae-- 
r Idrnl ; $2$ Sp-k Weekly BcneliD— a'lO.hti 
J early, Other amounts propurthonata, Ouar- 
■ptecd ilfpli innumo from repifwiits, (2.?i|,fl0O 
ilciiioEied Iiuuranre Departinent, L’nlve rsat 
ihjlky Dept. A, 40 cilniou RL, Newark, 
X. , 1 . 

UtlLD-LEAF Window letters and script 
1 Fits ; clu eiLu-rit-Etre; 5U(f7f profit; naiiiplcs 
irt-L'. CunsohdaEL'd, 00- V West Van Bnrcn, 
L'iilCjij.'Ci. 

IT'MTI|lflAlll> Halerruen iti'ake $200. <JU 
Weekly s rl liny pm:r!;li 'unh and Temlltig ma- 
i-liine^, R-Jk repeal rummls-dans, Renollful 
;i - m lef catalog Dec. Best Fcamn nuw, 

Wrih' iiidiLi', Old rllhbLi comfiany, CElih- 
lt»hed 20 ytar*. LLnrnln Salei, HO S. 
Wells, Clileityu, Drpt. D. 

!04-$2U!i A WEEK, Genuine gold kiters 
for *rptf window*, l^^lly antdii i|. Fr« 
umples. Liberal offer id geniTiil agents. 
Metallic Letter Cu., Iljj-A North I’lark, 
Chlcipo, 

200 TltlclvK You Fin du — Mystify yrmr 
friends: have loads of fun TtiH collection 
of (.rjrks has been selected by Thurston for 
the- at e-ruffe person. Nell her unuaual skill 
nor elaborate appa rains arc rciulred Rend 
fur Eh |* 2 110- page IJIuBtratr-d bnok. Pay pohI- 
man $1 pi u t ppstagF when delivered. If 
nuf*li'tc I’. S.. remit when ordering. Popu- 
lar Mwhihlrs Prcif, Boom B01, iDO E, On- 
'Hrfn Hf,, tThlragn. 


KtLP WANTED 


NO Dull 1 liur-i fdliiiK fi:pd, People must 
cut. Federal distributors make big money; 
nunv mrr IIIJIUU yearly. No mplsal nr cg- 
pcrirhfo nct-lei] : guapanteeil aalr*: unJoEd 
goocli may tur rcliiineiL AVe fumEiril yosl 
with, ILccnsc. simple caste ahd frrr ssroPlri 
for customers. It meal orders aure: escriu- 
sice territory Ark now! Federal I’ufe 
F<wid Co,, C2307 Archer, ChEcaan. 

TF You want an oppnnuhlly Id get your 
yrorctics anil houH'hui 1 luhplir* a: wholo- 
sale. and maho ?l"i -tn.! 3 )? Profit a tlav Eie- 
«ldes, Etrui tu* vuur name JnnuedJ airly. No 
csperEem p nwp^ary, Albert Mills, 40SO 
Mnnnroulh. t'iniiypatl, Ohio. 

YOU" Arc ivimtcd Iu~ resltrer mfrrora at 
home. lmjiiPAio pmfllt, pin Ming tiulopnit', 
riLblcivarn-, c<r. M’rltc Sprinkle, Plain. 

S«7, Alarlon. IniL 

IM t I- ri M in:- : Mr:" or woman In 
vrsur city la buv up I oral bull Inn salvage 
fur us. No selling, fkl rfqll I red for 
ln 3 1 nnncnl*, EircrlertNI unwrcr -iary, Rood 
Inrmfu*. tjnoil fbEuri- I'rtcIN'- Buliian 
K inkers. Chamber of ■Cotnrflerrt Bldg., Los 
AnireFcs. Calif. 

OBTAIN Kinploymeni drdted. nUltklf, 
anvwbcre. Lt-am how. Write Dos 39-2tH, 

SnH m K, New YcitK. 

RFR tVn ger in Canada, mnsthii'l hin trntH, 
all trades t Write fur iHt of (hisIEIuth. 
eikinp nipreclated. A, AJIard. 47 2 1 Dn 

F, fable* M^ftHeal.jC a ti. 

CASH Paid ref-Rullerfllea.. InBeeti. Be* 
FT ndilf Dlspluf A rlvrrt Naenl o n p age 118. 
llKST Radio Iluok— Late't rivldil edl- 

iloii — ItafEio Theory and llperattpg by Al, 
T, L.hilnSj rf 1 1 1 *- f.r.. IilIs* fiii'lisa College E 3 
Araersea'p HUuuUrd ttarllo Tctl-lli^k, p»d 
by ilto mfloua Boverptnent deptftmcnli 
ami ]ca i ling radio cchunl * P-mi mutes. 7(10 
Ulus., dciihte kraft ten (her hind lug- Rent 
C, O- Tl. Pity post man fit. IP aprl the m-M- 
ago when pnrhage I* deHicred- JbipulHT Mr- 
ehanles Pnrj, Room SUl, 24)1) >1, tlritqrio 
Sr., ('l)lcagp. 


EDUCATIONAL AND INSTRUCTION 

WtittK." c.it "1 ' iii'le Raisi. " Ufc loti* n-Jth 
IT, K, fue^Ttunent. Dlntly u-irk. |I0.7 0P- 
OkO.PU uiniath. Men-ivumen, lS-lfj. Tlmu- 

*ahd* I ! c: it qpjifl4nHfienl'(. Many [-yamEna- 
rlciru coming. Ceminnn educacii-n -unii tenr. 
KiperLence unnecessary. We prepare y<nt 
nit haul leaving home. List pndrlfm* :miE 
full' nartiodars free, Write today sure 
Frapklln IpsIEIuIc, Dept. E3, Roche 3 ter. 
X. Y, 

ItAlTAY AY I'ikwI rlrdu $31*. ilir 1 (IP 
Steady. Spring examination* llkety, Crjpi- 
inort educaitofL Men Ik- 31. £!i Minrhed 

fino. Write |ni(np(IJii4eLy, F rank 1 1 n 

e i r . Drill t: I 1 IE ' Iii -u r. N ¥ . 

WANT KT> i I nme'dlite ly! nren-wocnen, I flT 
■rpinllh- f.’ir pterraanent govern uicnt po*l- 
tlnns, ! 1 PH- S2 >0 narrnlh: rm rmernment ex- 
perience re(| u It-phI. Pivld vn cat lens Tnmmnn 

t'dueal Inn. M:?ny nefdftl BOert. AYrlle Oz- 

ment In 3 !. ._ 1 ft I. Pi. f oil la, Mb. 

~ (LEARN Filretrb'ityY. Bam MEinev TH 
your spare Time I Mintr ytiic ho^y. Xn ex- 
perLenec' ncri' = 3 iir\', lYrllc fr.r fre.' narde- 
nla rg. John D-uP'tff 1'. U, Boi (iTk. New 
Ttedfirfd. Mass. 
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POPULAR MECHANICS ADVERTISING SECTION 


Bit'S Pmflti In home made r 1" rh 

¥:: r j lii $iM week L'.' at Linibic. o! most Irutii 
lint day. Prae/h'-ally Wi cosh R^hI 
Siuressfu] rnanufin'Uircr li-arties I null' stiutRs 
by until, iVo furnish UHf*. Mend fur fret 
bimklat. C'ii e> S t- 1] t' ii ii ilv HL-buol* Dope. Al- 

B&Sf* Wash Uu* r, h h 1> . C. 

F I H EM BN'. HrikCmer, ba Bgageraen (wftli* 
or cuIoFelI i . »1 ?i-|i:|il|{ ur, iralft partcri <rul- 
ore.ll. inopi hly Ksipfi-li-we un- 

ncc-p.-^im*. 81 0 Railway Durtnu, Ensl Si. 
Lo uli , 11L 

LAiiTlKjMXU — L j'.'L i I i l- world's total -iuc- 
Ota'Inl VatlUWIlSsE n- 1] yUti hull lu 1 Lr AW car- 
lerfww. lirJotH in his Im -K gives pvery 
atep in cartoon work .tol answers every 
qUtalloU & beginner ami: hr ask.. Elaborately 
iilUvlniH'it. Pay post man price Pi lunik. S.'i. 
find ^uuijp ariiHi'Lpn j.f iw'iam-c wbc-jy he df- 
livers [lie pgrfcairii U. O, U- i’niiulir Me- 
(iliirtki Cj-' . R'Kim SOI. 2<m Y„ Ontario St., 

Chicago. m. 

ETvdInNkBP. Mtiririans, slmur*. 641 ght- 
nmllng.. rime, ear training easily mattered. 
Write Mualc fcthoal. iOl Claremont Park- 

way, N l y 

P’A HN To rigors In’lrf. as fad IVy Undy- 
ing Smltli’a ''Higher Arithmetic' at home. 
Wfin for pmgpenUtH Lu F. A. Smith, (i l»S 

fl. ] Prarhfu ri Si. , 

SI'UKDY fritc bu ;i r. i-- pH ec - n I n net s, 
Complete Instruct inn* nlih blue prim s fur 

hu El illn 35 diflerH'jji hmiv-i, Pay ti^triion 
Mb' S3 and 550*1 nae when d I Iren * 1 . 1 1 1 

outside IT. &, remit whtn oriVririft. Popu- 
l.t r MecJq*oir« itrmm S0l, 200 E. On* 

Chicago, 

PRIVATE Behind far boys and. glrh, 
Wiliam .‘tfhiKiit, Djijtim. Ohio. 

DOE' PI, E Entry bor>kliifi-|ij]]a rili liriir™ 
with <1 kt-V-t ; KUiiratiteed. ( 1>I pluma*. ) In- 
ti-mn I iorval Hookl(cc|>iltK lust,. 8 Spring- 

neld, Mdl 

DON'T Frimnn? lor mr civil wiri-Tv u\- 
ambnarion w 1 1 iiCn.11 h* ■* i H r our r :■ laa . Free. 

Columbian Coritspofutmeci Cellcei, Wafli- 

irutun. D C. 

BIG D'-rriiind for photoplay talking pic- 
fiin* uILiJ mnpsoinii otorio*:. Wo rr-use. 
ii-lop and rp]iVrlE]i1 . Soil on edm mission. 

1 : 1 1 7. I trioli I i-f free. Unireraal 

Siena riu rom|:iliiV. 4-ufl Wr-UTii nml Santa 
M‘ ; 'ii:'M bu.:.. i ii.’i -.m i. Caiir, 

UWftX A J re raft uetdlng. auto mrohanior, 
tlrtirli'iur, Mfjottoi. null' i ii i ft miiv 
Ttlg tEr- nml Ln\V Fal i'h Fn L i. L raEalUK. 
Plevlnsojj SlIiopI. 2HDSA Main, Kansas City, 
Mol 

lUlilVl Tt iillila Slim it til :J— fi ti't-H nL]"-e]ef> 
trlr iM< and lelerlplnrL <!reati--.t houk ever 
published rrtMfl the fudnl of view of astat- 
ine Hie repairman a* well of; shnwlna hnw 
I ho rod In owner e*n do h]s own rotsatrlne, 
Usd tmpci. rlTer 10U I [lust rat inns. Flcx- 

flile. Pay rmslinati prlcr 8'! and pi>s)im:e 
wlicn ho dellrfrE El. J'owihr ^Terh.inlr* 
IT<-<a. Itm-.nl 8111. 3itt) K r Bntari^ St.. Ch|- 
cngQ, III. 

]{ Ki ’T] it I! A Jaiti.lsL'spc arctucecc- y.i n- 

rrnwiiful tirofessidn r r wonderful oppartunK y for 
money - in akina. Easily rnimlcn'd by mail, 
Earh whilf JfdU Li-nrH. E-st, HJlfl, Will.- 
fur ih'inLl-s. American. Landscape SnhonL 
£3 PLymnutli Pbi;:.. Piv Molntr, Iowa. 

C, H CTC V 3'] |lS' A I K,S'L' W a m h men. ? L,t nii 1 - 
fl.JMth and iiyi at iitart. Railway maSt 
clerk exfinLlliiMioit rcinitiE. Irf-1 our exiierl 
ifcirtm r FUvurhmelii csarnUiori prctiar* 1 * ynU 
for rfifcK a (id rnml r« trier. pn*i nJBfo, 
^-tL-ioiP^, internal revtynus, and uili- r hrsneties. 
Write today for free hnoklift. DetH- P, I'al- 
ters-Dn Snhr>nl. BnrhKtfr. N. Y 

lPI TldJ AnA flv inndiT Altridt. Coni' 
pi. le |ns I rur tlnns enter ail typet tnrlijdluff 
tpurnnrnen* prise winners. Ltniiberiih'a fa- 
Pinim 4 ' Spirit af St. I.oiiEf" and nlhers, 
ItrBjir .ipnrt and very In-tritrtire. OlhrLa] 
hintllinnk approved Ipv Irnitiivr flyer f. guv- 
ernnnud oftlriak ami nthor- SrnP tl. D H. 
inyivhrro In 1" S Sjmplr r-ny tKiirntan 
J3.2r« and posliiae when delivered. Sent 
postpaid to ars' iddirrys upon rcrdpl nf 
prlre Pa pillar Alwhanirs Press. Rnnsn Sltl r 
Sfl-ll E. Ontario S|,. Chicago, 


TYPEWRITERS AND SUPPLIES 


TYPEWRITERS— \H make-:, fii. ta Sli't. 
FnSlv riinraiiu-iiil. Dee Typewriter Eichatnto. 
Ada, n idi __________ 

T V I J 1 :v V R I TKR S-- ,vtl nmlrrs. full? aii ar- 
sjUenl. ^ 1 D. fi 0 jH5tj up. raialae. M tu M. 
Tvpnulirr Co.. JS*! W. iVa.ililnalutl, Chl- 
raEU 

TYTEWHTTEIS S— Fat»rorF rehttblt Ray a Is, 
HominKla-ht;, E l n<kh‘WfW(ts . Nr tv Tlnya!. Ri'm- 
ington sind Cornna portable*, New "Esxello- 
frrutih' 1 Jtotary Stencil Duplicator S3T,.vi, 
Tat oh..: free. Pirrsbllrch T> pen- liter Sii[f- 
ply, Dept, fl 4A . HtPhltL'Ii, Frrtiin. 

■' SIMPLEX Typewriters. Jk-fHr RemlngH»na 
Jlit.iJQ; rat ning Dc. Dtu-Lep, ill Forj Sb. 
Provtdoneo, E. 1. 


AD Bl HO MACHINES 


M-AV S'l.'i * Auloinalii: tnldbiK mnelilna. 
A.tiU, nil ht farts,, mntliplies, *])v.lnlrlf snyu- 
i .it o. Chiu. Jiy 3Sllf»,iMjtg,!JS J-’tii l>‘ liO U-F- 
iiiiteo.l. T 5,001) plesifitJ usurs. Mffldi jA'L- 
(nsr eiis^'. posithe, quitk, Elidiiniditf oiii~ 
riLtfis. Sue. ttiije. Poitpaid (3,83 Uu*- 
*rti I'ri. , ] CiS-E, Hnllyivuad A vc. . t’ltSenKti- 

rRINTINti. ENLiFiAVINfi AND MULTI- 
GRAPHING 

tJM,V E-' .r "J’.ij ’iijvjnrss e.-.t.P. Kx- 
ficrt work gtin ramt i-rd. Samples Free. ILm- 
ters. HHI3 H. d uel mid. Fhl]fl- , Fa . 

-00 MOT Kll K Alts. Ilfl 1 ) - Knva[upe.t, ^dntsdU 
?1 postpaEil, Ur^phhtafEorK. Boi $2, LilUe 

Frrry, S', ,T. 

■i- i'V "l FT 'SIS E s"s Fi? pet' on n I eariiv attiT 
ease fL.ou. World PubJJahlnE Cwnpany, 
t ‘h ampla in, t.'lilra go . 

UusTPaI] » Chirago an if" catt. [hotmttnil 
bund Ert t e rh ea tl*, eTvvelopei. SU An, nadi; 
-00, JS ,2a; 200, 81,2.1; card*. *2Tl il. 

I,. S'-i':.. sr i 1 ' . i !■ .1 in. Dnrriiiwler. Mas?- 

coii.MiFsi.uNs up to Bipertan?* 

unneet'sniry. Nntlonnlb khnwri sHMunery 
lint 155 alisoEitlD tienessltki every bii¥j- 
iii'sf; livive=t prEra, hlcbeat ipjalitj. Uftlon 
Ejs Ijc 3- ThnUaan'E* free mis, envy 
Samp] i' s f roe. I’ 1 ml. 1SB. B<Hf dSL*. Cln- 
■ ibnall, itliLn 

ri'iilili.'ATlUN'ti,' ^ifltnss, ttlalinperr. 
Prices tcinimaide. Annu l tie r rinlltii; Ctad- 

pnfiy. A nml lie. P e nnq 

U-L: ilMEl 1 idiirki in Its slllpi, AdWtll*- 
Injt Lleiiees, rufilier slstiipi. liL-uuest s.-nii' 
P-les— ip pays. .McPhei". n Frill ting Wi-.rka, 
jEflJtltrinwn, Con n. 

”S6lP Lk'WKttUKAD^, Knrelopea; 

Free muiiilrt, Coyle A- Kimballs, Newmirt. 

N Y. __ 

ENLT^OdK QernvB-n pope rip. .nci In y uir 
ual.-vE-etlcr-, AtE met lv». Samples 10c, Frya- 
fisrUis, I n20 Mover Court, 

I . Oil 0 I.ETTKniJKADS. Envciuprn, bill- 
bomb, slalejiicn.il, i.nMs, pii 11 rneh. Sal' 
E'fm'Einn Sjuuiies, ei (,'uttli. 811 lljr- 

r^K^iy Ksh tiiiwi, Mini, __ 

2utl LflTTE-R HEADS Near fra vumnhoso 

cmbusHod. S.1 . 1 pi:itpalA Sanlplea S,n-] II- 
ilayi l\ni.\, llld , 

mio BLSI NliSH Cards, ptbcrlking earrts. 
Hc-kif-3, Hvil’i, ;?3 .in ppslpald. Samples To, 
Lciierlicmb, eu*etop«A "tn sirdcviin. Its- 
teniiii, til l la. 

Pit I. NT INC. 1 > i :i n i 1 1 jj" - " "putpritii |alftMs7 
anyShSnfr, Adart, 5157 I lih Ave. So., ilJn- 

ngapfilliL ' • " 

Cl&OOLAB feiie'ri in Em cug rspIriiJ I Off 
lirt-t hiuadird. ’J"-r per H-UbscaUctit hundTeds. 
Ftp Ga nnf. Ftii rfga, Vi. 

i ■ RiNTINiJ fecial j 21a - IVt' ferheS^h, iS? 
onvf[iuin f- m. SampEes Ijcm. Hedge is 

UrgL'arA, I*rl pier, Winder, Si. C. 

TiTuil Llff'I'K llTreitTIJTTSTTIY Emerwi 
Print Shop, 3U3 Molilitmn-crv St.. J tick suit, 
Mich. 

^.liOff COLORED Ehveiope $1 1 pg. fSTSffj 

I .OOP, £2 00 prepaid. Ail pTlutEup tnW 
prleDB. SabUtLes. UuotEDrifll, 1 r.-irrlimnbiirB* 
Ttt, 

i"h7s“rTvTl"l i — ion White envelopes, let- 

I r r I M.'ai V. , tag*, ^d.OU. at! f3.5ll, Sirujfl^ 

Serai furd, VVIi 

WE l*rtli< atattoliety. EiooEtletF, citBlms, 
DlrniUTft. Samples. Commerelal Ptiss Ua- 
tgvlA. Ghlo, 

2H0 I.ETTMtirCADH And JM mrelnpe? 
ft no, 200 b'ttiTheaih, S 1 1 * 3 1 , 150 ftriTebii'ts 
32. mi- 25Q rurilji SI. DO. iiaoslfr {Tint Shop. 
Furl In ml, 1 lid. 

] ,1100 ffC'PiJfESS C'nTdi f£T73 paitpald, 
SmnfiU'' freer, John Miller, Jlantgemery 

Aw.,, NmriPBFth , Pb. 

tJCA TJTY FtlhliltFcl HrsKtlla bts Prietfi I 
Send for Fro- St n ibln Ml ! net! sciniples a Eld 
prices. Fcldeti Clrralara. CutiiIcch our 
smi-ialti-, Famest i'antus, G25 Smitli Drar- 

horii. t ‘hi r-a uo. _ 

isT iM)-N'I> IjDtU'rhofld*, Knvrbim. Bill- 
hrNk f’arda. SI. 35 each. Tjyunncn Lcr l > rc^S. 

LeeiRia . N. .1. 

?(IO 'ftOTE Sht'ei” an.J 'LiJU tin’ ciupea f IT 
Ilr.'.™, WarsilW. N •'■ 

“ f '| !icT r L,ARR. 3,1100 — Hi — SI 1 : 

— 1 - F n ge fnldvrs. SLA, Mi pi h nt. IIH |c 
pirfetis, OarrL^nn Press, HarTi c J:-flburS. VlU 


PRINTING OUTFITS AND SUPPLIES 


PRINT A T ‘Hir (vwn r’aril^, nL *1 Inuery. elf- 
cahn, niberli-lng, ft."- Junlnr tirevs i5.£10; 
ioh imesf-i-s, SJJ : TOtary'. Sli&- Print laf 
nlher.r: hlu nn>ill. Easy i-ulo-a furnished. 
TYrEiy r.ir i-aralnif pre^cs. lype. nnner, etc, 
Kr-bev Crnnnnnv. < 1 -]_ 1 , Meriden, CaniL 
Pi t T ntTn n" ‘'niiTrt t * — Pt-ua.^:ei . tj-pe uupniiw. 
type nrivi-lrli's. Semi stamp for Dninlog, 
.VEodel Press, York, Pe nn n , 


TTtET T SED PTlbl Inj \ and mppllus. 

biw Se HlainR. i'ouuEar Bargains, Bkb- 

la nd. Pa, 

XKAKk Yuur own priming deuce. It " 3 
lii a. Ll. ill I Different 1 Part IcU Lars, sU'jerbjticni 
frv'D. i'J M n ^r. .■ :ul Lalmn.ii . ■ 1 1<' : . Okw-jb*. Kans. 

GUMMED LABELS 

i.THlU. FliINTbJl Ml nis. D.IOIIC-'V. nd.|re>.i 
- 51 b 1 , ,1 IIS Cuiiijinor. Raj Ldt, Holyoke, Ma-s. 


RUBBER STAMPS 


fit ItjElJC Stump* f Name, addmi. l*o 
lines 2 nr; Ilin-D Hites 35 r. DcLued Stamy 
ffuritl, BSTiM, jiuhuTn. Nebr, 


DUPLICATORS AND DEVICES 


YOU Cilij in si Jiv 5iJ to 100 CDi.'lea of a 
letter, not lev, i-ie., at n cast of three cent s 
oil a J layer Quality Duplicator, Writ d Tor 
free trial offer. The Hcjer DUplLcntor fa,. 

",' I '! I J.llk -.I'll Lib 1 1 . t tl i .•■;! I . | I' 

"ESCBLLdiJliAPli" ] + oriable Ttd*TT sten- 
cil 3 ;rbUtllU,g dupItcaUJD *50- Tmiiia, Dl" 
Fi’ri|:.lUfn. [J^umonials. printed sample^ free. 
lNUxbuiith T> l«*wtlter ^upbly fa.. Dept, 
531, raiJumdi, i'ii. 


F Oft THE HOME 


SANITARY. O.Drteii. rtaiir o-;ti TW-rjl i'*T, 
5''s2". Art lull.' Tilly H libbed- Povered &firine 
t . -| i drop?, a «.hiM, "I mitt s'' Inside. Send no 
murirv pay post nmli Fl 10 when rei'iived. 
I, Ricker, 2I5B Suulh Si, Lnuis Ave., Uhl- 

cajfd. 

JtEEH Eslra i iv itmy V lioiae wejiiLn.it jiav-f. 
Free hnuli 3‘riJ n l,ni:n-, Ltornriv llle . 1.. 

GAUD And imrch furniture easily inail*- 
ilccldi'cHy rlltTfironl, rnmpleCe rlelailn. blue 
prims .Ifc. Cnuller. fc :1 i MonrcnP, Grand 
HaylrlE. Mieh. 

IXFEHIOH Wall decomtlon In a valuable 
new 3irv--k mve ring alt Hie iin lent nielli mb 
nF arlfidle wall Heal in nil- Practical work' 
in? Iirdtuotbimi tor limb plain imtJ dorora' 
live llnlvhos are i^iTerr. I'd fiagci. Ulus- 
trnlci! llelivered in your (In or P O. D. 

Simply pay p^l^1rnarl 51 amt fifjJitEe. P p- 
wrar Median i' - Prc.-f-, UiH>m bdl, 200 K. 

Omnrln SAt- . t'hirajo. 

GEliABT’tt^la on ) y $ 1 0 5 — " 7 iled d ' Kui " 

complefo with rich ™i!ijn-r irbii — you P-- 
pr-mtile and save half — send for i-lertin 1 ^. 
Kuempel Furniture COmi-ralJj', Gut ton her it. 

to-wa, 

THAT Concrete Job~~ Han't he afraid to 
tiirkle It. WUh the UislrueiLom found, in 
Poiiul.ir Mechanic 1 ; I’niurele ltnn , ] 1 < , '-n.k ynij 
cn.fi rarity imike 113 sriSclea of utility and 
beauty vansring frenv etiUnnry -itepH (o sat' 
ilcu fifrnltuFO. DiS? book tvlll he sent f*r 
t-nly ?Sf pi 1 1 ‘ ]>osiuyc i’ U. D Semi -your 
nnler tOdky to Peptrlar Mecbanli-s nfll< 
Rnpip fl(n„ a Oil P. On Li rlo St,, ride. !■:■>. Ul 

FOR MECHANICS 


A Rlfl Oppwrtimlly In K-botir battery 
charslnc or 2<1 ml wile ear iraybln*. Ler 
me let] rnu )vi-.v you can IndaH e^ielpniem 
with prHOt ii ully n.i 1 nvelinen! . Kim Si HI 
to Snori tnopithly. Rarpain^ in lricd OUtHti- 
Ako n few rerondltlone 1 DirffeT*. grinders, 
:.ir H'liropte^ors, paint apra.i^, -ite wrl hero. 
Write Inday, Ken BlTUia. Bfn M- 134, 
Ti c. Oh In. 

itNOW Vii nn Invemlon or Improvement i 
See nur :ud In Ml*re3tanM™? t'Ja.;slflrai Inn 
on la at pafie of tlili ctn allied Kcrilon. 
I nwnlon VrNerttfln_Durf aii. _ _ 

D'VK |-“R Pe mbu s A ut nrnnti 1 Ee tenrvetop^ 
dla— LalWl rdlti.in, Fully mlviiE m iocer 
all latent fnrlH T.-ffardlnc newest devel- 
ominems In autojnnhl Ee nelrl. Includlntt iienr 
Model A Feed., Inrvmnrrilon jflten on rc- 
js:i blrig and adluriths every part nf all 
rn.ciir car?. Hnw n. find trnulili- nn.) ti( Jt, 
pagc-R. 4.200 Ulus, Fries, ninth, S-l. 
Flexible MiimrCo 57. "'*i. Pay p.^irini pFl. " 
nml nod Ige when tip slellvcri Imc-k FopuIjiC 
Mn hanh- Press, Enrirn kill. SOD I-:. DniarJ.i 
»f. . Pbl cb gn. 

FAMlirb ft. i lb- 1 . Ifiinrllrnnk — Prep arcs y. .-i 
In pass the cxmitlru Hon for any grade «r 
license for natlonary, marine and Diesel 
engineers, (trrmfn aanl holler Juspe^tur In 
■any Rime of ttic Pnion or any province fit 
r'nnadH, Flexlhlr i-oirr. linmly 

sUe, 1',4y pnslnsan 52 /Hi plus poslnjre when 
In- hindi y.wt the pa^knpe. Popular Me- 
Mcc-baoic.y E'ro-s. Room SUL, 20') fJ. Ontirle 
Rt.. CMr-n gn, HI, 

PLUMBING Facta that will lane you 
dal laps- Get 500 plain Th-Db- worth knowing 
about the plumbing hearing syslems in 
vo'ir hn-nio. Rcnorknhle Imnk enables you 
to fare nn ptumhlTig hUfs. yr.iney hack If 
not f»lb(tn| Pav mstiniitt ^1 531 plus pnci* 
neye when ilHltrwl Fftpulnr Meehan tr^ 

Prcsp IbWflU got, 2 IKI K, OWiiriO Hu,, Chi' 

Mg®, 


POPUtAS MECHANICS ADVERTISING SECTION 
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FOR SMOKERS 

SMOKE 'Lmupii eliMrj. ” 11 n liu ftifctt*. I " 
pKuitd. 1 1 j-3-ji t made, iiEnb Njhh$ iLTI. 

T rv ilicm uiwe. F-moke lltriii klWii)'*, fun- 

aJnglum- B<m ILL Tampa. Fla. 

A | k’uM ,n'R' V I K j r i-e Hi uklris Eu-ortil n 
Rffllt, rLutf 5Q fur Th tenr * : II Jud. rated 

folder. i'lMpalLl 5a,‘. L l I--T home L-e, 

AuSulUalie Clgaret M-vclHne '■Vurk-:, E21'-51 

I) n'-n klwHjf. riLlengo. . 

— SMOKE UA file frey I’ll «vnil I'UW f»ca 

big KPi-mwiu* nmole Uni ttl'.cr pine 

iolipcttn. Enjoy On* icii!d mi'H-m ta-ly mat- 
l-rtfjaeco flarur, Sv-r lent*- - iii i n -a h iml 
x.1tl*fyltlK. No nli[lnaUi-ii Swml t-wtoy. 
Pete irubcrij^llr.! T T . llwetiLbtir-i. Ky, 

— SHOE " liny clg.irs dlrei'l fn-m - 
torv iii whoh -m k- prires. FartleutUr* fre*. 
j. r. JlililHlifflrud, Hed Linn, Pi. 

RAZORS AND HLA11YS 


if i [ - 1 , IlIEN Rheih htndes. Buli-d. a bud- 
nci* fnip you melt. Make a do-llur pnr Innir 
with. our in.ru- til tie*, Easy, 1 1 chi work, Ideal 

lnriili.i=Fl l..ci Rif elrjariv men. Fully I'nulp: id 
uuirhlcir? Fill. Oil. Y i* 1 1 -p l lliljfflr Sk(. L'd., 

Tgi West :>ai h PI ih , LriH Anirrlf i. L~*U r. 

NEW Gillette ty'iM raild MmlVir JUfTor 
FI.IPU. Erory hi side Jtiturant eed, Hujifrlur 

iiik’p ca, b^i i.vis cSncliwwtL, Otto, 

' (iii.i.i;TTt H-owny fiTadt* rr-lia-meord 

HHi j ; keen, 1c eiielt. Pelier W'ettcniulat, 

Rorltfrnl. 111. 

GUNS. FISHING TACKLE AND SFORT ■ 

I NO GOOES 

] I I'NTERH A nil trapiwsr-;: Pen nnd Tv Ehy- 
’"S^Tfvr-ISiig," a n i rrl u n I ra I ferie! for find- 
JiiK rabbit*. skunk and other burrow Sim uni- 
nulls. SuJd by in. ill. ultowlnji rko >.l.ips' Mini 
nHh. an alipnluMi itinney-bark i uorii n I nr. 
IT I r n Ji.lH) pni'h . with moier prepaid. Jif 
fl. IK jfltis fiuniAlie. F’rt rlrriiM" aril H 1 -- 
tMtir nfals, Tilt Gmlhnw t’u.. fJrjjl. A, Frank’ 
11 n Squire. L- ]-■ Ntw York. 

ANTiaUtS, WAR RELICS AND INDIAN 

GOODS 

~ ijlLp Atsu:. Indian miles. mlBeeilniie-iira 
rurlnji, llltjs.tratpi'l H^ts. ten. (m;k19. N. CUF' 

lc r. HlKhorn. _VVM- 

” 1 - 3 % V ■ I \r'. l« ill - I t I s I ' 1 . - 

nlc* und I S -r Idf. Pnitorlus, >!■■■, 

r^iirt. rhkuwL 

tUlND &f l"’tn iuiv UfW~Usi I mis ai i rellrti* 
ontiflim lltuufiui, F. E. Elli¥ r Wr(isW 
Slo. _ _ 

WJNEHALS. SEMI-rHECinUS STONES 

tVE AF* defl!tT= Ih relish rind polish art 
nilrifral^ and pinlhlinl 'Eran f - l r, U =i PCT, : 
R*r wlBTtfUlc, Filucklional. caljJnpt rlE-plnY 
i r lewclry nitrg'i'tea. I.Kt of jr-pul 

i ill neural * on- 1 ihelr varlelle-. la hit 1 rf lilrth- 
b ! nitw: anti prtt-rilsSfl fr<t tvil'h an nr'i-F r«r 
ii ii-v tif tlsi* follnwlrtK. I'M Krn‘L‘liir- SlK m- 
i:- th-i| fp u ch an-! polle^f! nilni'v.ih r-'t Jl, 
Fiiur Fcnulns niEneil. fiitU' iniUshMl pun 

‘Iffl-Pi fi. Any "f Ihtsf (tii’Blialil. PWHVlly 

IftliFtrd anl Willi sulURirtlmi qiioraririU'd, 
T'hn- f?m SIm\ 1C"S ,1T : I , AVtiLf (Took. MiJtit. 

BOATS AND LAUNCHES 


lUTLD Tmtr nirn hnat. rnrtimFnrd HnlM- 
|n-t int\' atul Kp rcuilv f- r nfH srat'-n V c t* 
t-iir realty hit semi ftF'fmhlid hlitrrluK. liS 
dr^lirn^ OUtSjMUl runahnuts. 

rrulsera. sail, rtlv I (In Ii'F vat a lug. 

lEninke Onsl LV, llor H. P FSti irLi^a-iy tVcil 

Bi de Mlrh 

ni lLn Al in r r.ivn hni[ — i 'Snrriiifefl diret- 
c 1 in': niake h r*iintiaralheU' ta^y 1 I i(f 
fi-rvri'. typCF for nil |uirpi ; P" tn-rlui-ll nj£ Ti>vf, 
n ■ r i r. PfiH r tanne. auE-hr.ard mninr hn*t«, 
rin. liVlrh Ihfa bonk I 1 Indmlerl “'OunJunr 
S::rr9 (he Yrir "E<nlMiT“ f-n cnaltlEIg nil 
liif tH «F llcv|tT 9 frir atllilmT f r-Tpal 1 1 n. T'ay 
[lishnuiri SI jfl pin? P'l^Lagt 1 Uhi'n rldlvi-irit, 
P— ul^T Mctfhanks rnfiiS, ll.ui.n Will. LitJO E. 
nr.rn.Trn Pt... Chlranh, 

It!'] F n V-mr ~|' ii n'j.th ',11 ■ I fTrl n ii hont, 
Full plnn^ nppclflnitlnn*. a,ni 1 in^l nirHnnn fn<r 
U':llrllnr a ilnyil |rn ( ^ of rlu. L v. ri.S' • fiipjy u 
nitrhi'iarrl liyrtmtiUne-. Alsh plans af ■ ul - 
Ih-iltiI ninrUi iar . miner* arid iktfR lYrlte 
fr-f |1 m 1 niv! full ln r nnnatlnii. 1'. 0. Is -i 
B2* M IwshTiKh TVJa, 

MAli R id" Blueprint. 3(ie, 

\Yee-hn-rm. :il:*i nmve, IVinll Mit-h. 

FHflNCMlfTAPMS AND RECORDS 


EfT’TLD Tour aim rihnniMrrnn.'h. Parti 
fit* log tv Eili InAtmrlloii mtEli-il for Hlr, 
■•■iiierieiin Fhonorraph Co.. Wesley, 

pHnwri. TH, 

r USIC AMD WB5IGAL IMSifHUMENTS 

H»yr:SVHtTEnS: Submit vnur KMig-iwiui 
'■ r rnmnkle ^nnn! Will rnhim il immedlatflv 
If Tin! nrrenlihl^! iTie^ier A. FfllhOT, 
' r n*lr r -tilijIlH-r. Wftt -nth Si- , ^eiv 

York City, 


UUO'FEEX Heeds, for fasapknnds and 
c'iirlnel ?-■ The tuny luvenlkin nFTreUnif 

Ll,rj iil -m Ill's t|UaJ!ty uf ttuJa. Knjn> [ha. 1 , - 

in if j-iurr I ri>i ru iii i-iii more Ilian io-i. , r wMli 
Llieae pi-ffi‘(-iEd. il-.-uLdy HciHUe rei'd-: Ut-t 

Kuiu-r a hi | -Micaer tr-nc* will! rn*c, Per 

duUii i- tail net fli.-rli Miiiranfi ?'J T-l, alto 

£;: irO. rm.-r inn i - FI hi ttoctll. lAEu t 

Flrwt _AVt„ Evan - ttUte, 1 ii'.L ^ 

pLA V Piano hy eiF. A panjiiij FVKrrin, 

II: ukkl ffPL". IlwL|i. h*rT IfatLuuJjj Si udiir, 

Ottjh*. Can. 

HOSC ihieis. Hrtie i^WEtiuLa .‘Sonttun Llrr 
Ken Ei^j HlietlJtatt Ifraiidi, Loa AhLfelea, 

Calif. 

l.ij^ JlerLly, Mhrru' Tfin-ai re, I'-doi-aiTd 
Shrlhlja. profteiluilal Cwupiukil, (l- ttiiu.- 

Tileie, 

jfUNf?WR]TH FtS Arrapclnu i-[Him(wjriK. 
Copj'tltJlti I (nfpial Lii[l ? ffl.iillj’, TUt her. 
Slip \Y 4 <Uvri ri h, Suit 1 rk. 

nuMT'ilS]-jkn Vffrf uf niiisje. HrlltlnnT 
npport natty. U> |i t T’au liureu, IS 10 Mr- 

Cl urn Elilg. i C lil'- jgo. 

“j .ii-ii r I- )■’,,[ .i n- i-iui k ii- 1 ru-iP-fiL 
Cal ill ' g b!li] c-i. inplitre tirHLit a nn riiiurrt. 
Stent Ion whal Initruunrnl :jUj nre JriirH-’lfd 
in Cart Fl«kr, Irn'.. COocrfr C'juarc, 

Nhitf 1 -uk 

SlIStl'i'VIlLTIIliS. SuVl.iiitlai :■•!% .nrt rs.y-i' 
nltlr-B an- ]»hl i:u puldlihet'a ji<-i!rptiiEii fr. 
New I "Sung BeuiJtrvuiiUiT uf 1. lik- 

ing Pldnrfr." > 1 1 * Frut' Newi-iPiii.fr Aaiii- 
i-lidet. T9S Earl Itlde,. S"f-w Ypsrk 
S-ONG ""I'-jHUI ri i ct - . "Itejl"" iirciposkllanT 
HH dMle r. Ul. JtUt S T . Kiyklon*. f r hhagrj. 

POIlMs’ Wahtril.' tVuTk guaranteed. We 
TTiphlldi Great Eastern S-.uijf Itnreau, Dept. 
Th«miiitssnn r lie. _ 

SKNH Semg~iaeiiiv P 'iiR’D"~plani Indiana 

Pn ng Bnrcan r _ ( Hr rmljf de 3 , Bak in , l nd. 

YIC3LLXS. L -. i . , iiii Jiiii. -n.. 1 1 nl -- I- ii 
tmlil. Eii >.y uyuu tor wonderful iuhtmiucin. 
Cot hR- 1; 1 1- iod.ii <Jn*s,.i F. HvririiiJU, liU^ 
I ~ul 1 1 : r-ity BniHlin-F. Ki-nlilf. \Yu-jll. 

i ’i I] i s IvT L STS — T ti.Ijl M nl ■ i ■ s ii 3ti ’phnn 1 - 1 1 

— triarlneir*!'. Gel Ftee Pfllnlfif." Nmibe 
[n^lruinfikt. VJtIiiipsI fti-bnnl, liiiFF". In. S V. 

JI Hirslc ChPHMl^’ Hi FtoFils. " Ilinier 
Tl rn [ [laftiserii n( J^r-u.uiT Band I d OshkoFU. 

1V|1. 

y - 1 1 s ii lYritfh. for mir "Cnhllsh* 

Ing Apeemrnt," Mrji Inlri 1 Mu.*Lc 1'rlnlors, 

T'i.i | (. |grft Si. r _ riniMiJfv 

\VILtTlf BijT PuHn-r ami rrpuTii- 

|hii[. Write f i it infnrhurtijEi. ,L linnlan 
imh. m,, iol K- llo.ynp Ar e.. S' , lilf , :ren 
Stl\<T~Fpfm^ <nTR-| red. A ilWtn-nt p rn p 
n-ml n KLi li.iriE itmurfifi-n, ,HJi ni FuLIb, 
S. Dak. 


PATENT ATTORNEYS 


TNA'ENTOR'P A<lik-i r ivirh nuerhanl'-al 
nton>i[iMs!a sent Irtr Ealilner, Fl-.r Park- 
row, New Yor k- 

I ST I INTO] t S SrH Ire Uurran ly rll I 

bnnlilH and give vi-ii frn.' .*-1 hr ruri-'-orriine 
the prnpfif pmrflrlure f r nlimlnlhT n mnit 
nn pasi J |iaviainl t-I-i n nn-1 nr |o..-i 

Deni. B. CbIwi Tru-L Ehlu.. VVafh) Baton, 

ll 0. 

I" VII Y I V I H I IT [ 1 i n r n. ■ 1 r:« i r - 

t!eal InrenftnnF eilhnijilrd rflrrri Ln jnmil- 
firturen ; lU-irrlTbe. II Sanders, 7 Hand 
MeNally Tt I dk ■ Ch 103110 . III. 

PATENTS Pin^hml r" il 1 ! enunlrfeTi Intf 
htfei: ennv tFrrn^.; ailrin- f-or II San-1 fts, 
7 Rand MrSnll-i- R3dg , fiilvfiga. 111. 

TEMT: iSniiif* In inplylne f r i-aienu Sve 
naevi 1-5B and III. f'lirrnre A O'Tlrlra, 
RrirUlererl Patent Atlorney, VTupliIntlan. 
n. r, 

J&ACEY'M Patenl Seng*. "Va I Labile IhxiS 
fVea. Bee id haFn 1 i ti. 

PATENTS? — whip fur mar free bnoh~ l, Rrvw 
to OliCaln h Pnlrr-r” nnrl Hrrnpl of In-.fnMort 
Blarilf. Sff-ml rn -del nF pki-Erh rlf I in i- i-ri 13 
fnr Insspsi-ttnii and tnalmrtlnni free. Termi 
renFenalde. Fee iiItpH Petnenli on pipei 
I 12 a 11 - 1 tlH, AHornr J Evan* & Co.. &S4 
Ninth. tYpsMh ft r.n. D r, 

R Vlffj STH R ED l l aiini jiHorer-v -enplnepr. 
Eli pert id fflirmlral UMA iheriiatili-al r-iilPfilt 
nsaireiy, F< ittivt pntP-nT P*amiiser. t’- rre- 
'pOhdrtti'o InvlruL A. piinaek, 401 Houier 
prilff. Wadi inch'll. I>. P 

PATENTS iTwnreiU - Pnuiipl . eitrrTiiT 
anr|: i-mrletit rndra. Rlgliegl. refr-ri-hre*. 
Yl (literate fee*. Send -kelrh nr niiid-rl for 
urinal -oorelh and •-■IvP# Groree P. Klm- 
niol. Mailer nf T'u r cut Law, 54 -A E.tfat 

Tllftg. Wacl dngtnn. Tt. P._ 

ttvTB Vuo a pond piiTent ur f-emllrLK 
rinrrn* f- _ r stir- 1 ' tf ^ irrl'e Ameplrnn 

psjteiiilq ribFtciTfl 1 5 r/n |l*rtE c tiT HTrl fr . Waih- 
f npton, D, C, 

SI-ILL VC 11 1 p ScLiH-rtCnn Ik C-ih- pnn-ni Irig. 
M"riie for free- purtlmlirF W T Cir-enf. 
fin] lJarri9LL-r lltdji.. WnSfilHffUio, 1>. 


t XV E.VnONS P 5 I fp red ; -ronfldeTiMal nl- 
rl-: e; Jiuem Luns deve ln| ipd — represetilatlve 
Til Illutr Tin -l an-.l ilnqhlne Carp.; Lntdc- 
luurk# mristerciL. E>Jn ard tHntllvD. r.u- 
flit A ttorne y. 5 lEeekiiL.iiL Wl, . New York. 

Cat ENTh 1 ‘iamnil: inau iiliilii rvw7- 
tWPd— |4Ylimlrmrr lit Ttf* fiimirlird wlcluiiu 
c-hui'RP- Boo kiei and foaiu n-r [li-.i-Jiksum 

IiLl-;i Eipe. Iiiiuj; 1 „ ?i loiiJjLt laru n , ”114 Imer- 

J 1 11 ii j J l5ljlJdiliK,_AYa, tLirLMl..u. El. f 

LN PATENTED Iiti-ar call tie reliL 1 trl t 
you I a " sr 11 lid In Ip juLt Jjialu- ilii- s:i|p, Fre* 
iiaitleulftr* I t’vp.' rigtited > . WiLie IV, r J r . 

Ureter, ^lie Barmier Bldg., tTubiiiei np. 
JL C, 

patents, el m lS. — a ■ j**, . i.n-hm-. tju-i 

fli-rii fan* 27 yearn' exm-idener anil yiTi*s i-s- 
IK-rt. personal iareira al reshfinubk* nrli-si. We 
1 ircijH-rl v pLulrrt yuur iaveittlgp, Wtiro for 
fri'c irifi’nuni iun and os.ict fist Of |rrm-Uiitin 
paK-HS lH-fme girwediiiE. Jnlm tl. Tlriinsii* 
*,Co„ IM13 F W„ Wiahinptim^D. C, 

ISVPMOHS 5 : Syrnl for honktfl' reiriog 
3lnw t-u |«*l? c-ri 1 nnd si-H .1 cur Imentlum at 
111 wed ei:--!. IL Lyh Itnrrh. Patent Lawyer. 
Oll-S I-' Si . \Vn*hlnptafi. B. C 

EWTAH'£)Sll til) 111 ! r |lw f[ KieveriT 
I'lniipany, Fire hnokkt. !Mtat>. Trade 
nartts. Cibpv rlghia, Ollteeu, Mona'diieifk 
1 ■ ! - " |r . ChleagD; JlatrLsler Butldtr.g, Wa»h- 

Hiftii n. IL C. 

INY EXTOItS — Write 1 m our i.ulrti-'Tiinnk" 
‘■ir^w in Cd Vi?ur rnir-nl.'" a lid Eel dam l> of 
tmi-lKlon iShink, Si-tu) luodrl Or jhi-teh of 
mill jiHf-nlifrL for onr pitrmi-l i-xthilltaf Irifi 
mill instruct inns Tree. ItandolptL * Co,, 

Drill - 1 Wsshlnctan, D. C. 

PATENTS. Prompt pri'wiml (iemer-. 
Wliry fnr tiiNiFmjrtoti. AlHyrt Ti BJuterleh. 
IteirLhti-red Pale-ut lawyer, Ouray 

lltdp., WanhSmrttwi, D. C, 

I.AXCASTI-ui pi id AH wipe. 2Y1 Durav 
ntLlj;.. Wayhlnctiyn. D. C, "flrlpifuiiois at 
rhe For iil Erldene* at .Cnneeirtiiui.”' Be- 
fore ftimwlnn .VBiie isTenilnii eu jhin-ne 
-end for blank form tn lie -tiau-d imil wir- 
fu *-ltE. Form ami palynt inrunnallun liul- 

leiln frve 

PATENTS Send 'heieH nr mruiel for 
allure. Frei hfiftk: ■'ITivw tn IHiluln r, Pnt 
i'nf." E-yfa blither! tlilriy ymr-i- SLptp'-t 
riflTeitrys, lTrunE'-t UPTFtrP. RP3«H!Jil!|s 

■ fiMiues. PhsmllM 1 ' & Ctiaadlee, SHO F Se., 
VVashlnafort, Ei. f, 

PAT II NTS. Ttooklet ti*¥. TiUbmt irftf- 
nFieeji, Bl-sU reJ-UpR, From pthru n^*«red. 
Send model e-r drawipu for nrtTlthlDary' ci- 
aminallon. Wal -on E. Cm Li man. Puit-nr 
Lmrvi-r. ~24 Nlrr'h Hi.. TTashlTurmn. D. C. 

'INVENTOR 'S3 Gidd-/' TulhabT* IjiFut- 
nfintion. rn-e Krunlc tj-dermantv. UetES-trn'il 

Al rnniH-y ■ I-Ingineer, 1 T 1 — 1 i1'ootworili BLIri-. 

Ninr York. 

PATENTS- — Wrfli fur free iaHlnirtifla 1 ;. 
Prtid rlni urine: nr* mm Ei-I fur i-sgrullWTlnn 
{ 'a id Miller , Iteu I'tared Paten? Altr>mcy I fei - 
river Pa ton! fiffina- examiner). 2o0 M*0I11 
Bide.. W nrdiincNiTl. R, P 
PET try s wEltsTi-iri, gnu Snum.- ah-i 
TjOhil THHtdinc. Steekton. Calif. Pa 1 end 

I hi. I-I- 1 f -.-y 

FOR IHVFNTORS 


WANTED — FElrtiltlire nntel I * ilr-lgni it 
■ palents by naiior.pl ni : i «u r-i- -t 1 1 rr f and -II*- 
lri bn Ecu*, 17 hr wmf ttriallq lieFmv Intfr- 
vEe-.i', Rihiib lH' r f?- Pnimlar MrN-hnnlr-t Mah- 
;.7lnp, 2 1 HI E. Drirario St., (’hlrapn. III. 

INA'ENTIONR Wanli- 'll — l’alrnre-iir cjni-i.i.i"-’' 
ehltd. If vmj have ati idea fr-r sale write 
UiHler, Rdf 92 B. ltaunT. Me. 

" Tl ML Pminrq In anriirTmt fnr "patent 1 . See 
Tierr-, 115 pn-1 15-1, Clan-nrc \ O'Brlrn. 
lleplgt C ted Patent A( turner. Wa shin pi on. 

T>. I - . 

LACEY'S pal ent Seriir Valimhle hoik 
fit- o See ltd 11 a lt 1 5 " . 

INTENTlOS'? 4 — Writ? hr loir frei ho^k 
"IT" iv m Din n In- n Pnrerit 1 ' and Remnl --f 
fnrertlfnn P-atlk Krnd modri or Rirrteh of 
IfLveiitl- n fnr irLapreEliilS nnd Fissl mrltwtii 
frac. Ter m q rea^i-nalilc. Ree a.dvert pFmenl a 
on pacei 112 an-t 11 Ykt r J. Evans lA 

re., yt r Kfuih. W n^bihEinn. D c. 

1 XYENTflB R : W niitinr Fltawingi mnfl-? 

of hnv invem FriH". iialerired Idr-ii perferirl 
Write M S. Onaafa llFlT A" Senna Ate,. 

MITimiikfP. WIs. 

1 E ¥ 01 1 I..1 ce * pmcml parent or penrl In V 
fiJltent trif Fair, write- A merlon n T’^lemH* 
r'AT|h»hll]itn. ItarrlfTtr Bills. Wa^hEnElon, 
II. 


KNOW or pn Invent Fun er Irn^ro-^mcnf ? 
p-ne f|jp pit In At L*^?Ilanrnl|| * [ T hp£lli>'j|1 inn 
f-n inK naiT of lFd= rijtislflnd lertion. 
Intfftlpfi PrnlerUnh Bpirepsr. 

LOW rent mnniifarfisrFns. T.prrr e-l^nt 

enmnli-f etv i----ilr 1 fnr hlpnkEn - HriivT'-mr. 

■mnmlrur ami v5lre ri-TTpIno; fn nnv TlnErii 
Can yave yon tm -ney nn ynn r prml-’r! I tor 
ilpiiTesi trill Mtnvlnce Fa iff m Shales I'n-.L 
ut-[ », 11 ii 721, New Jtp'.tn. Cwut, 
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popular mechanics ADVERTISING section 


"rXFATEXTED Ideas ran be sold. I (eTl 
ji-ij lii.nv nnJ help You niahe tlir inlc E’rrp 
imrLic-Ml* rs*_ _ (t 'lin'TlKlUfil I . Write W. T. 
(jhttii bm 4 It . if r h - 1 er lEhlg %Vn -*T» I ti.utr.in,. 

JX c 

1‘ATKST? >*■ ilnl ur cuDiiuerf’Filiiicl. Arthur 
I. Ki'igi 'C, Pinza tuj£.. Fit! - burffh, 

TX 1 r iT 5 TTi i JL-’i — 1 ' lens itei eJaixil “n » l w: rk* 
It'iij tuude] j built. El cftrti.nl probiemu paired. 

I i"''" " ( ehlif|teu ahtl : ■■liriil^flt laL ,,‘TVl«t ItL- 
JuFln Electric Tonis Lo., Petersburg. Va. 
KELT, Your indent loii hefote parenting. 

Writs' JCfr tli-.Q Pull] L'l I i i its. W. T. UrrtDft 
li'iu liaJi.-rii- IE 1 1 iJ, :. , W a --ham! Ion. D. C 
l S V l, VT< din — C*ab Lu mi >our lim-ntlna 
nitwl Don't doittj I hr salt' any longer I 
Kend fur m fret- enpy nf kllt *[h-eL*Jlj r-ro - 
Dh riM'l Jjrjiik.li'!, "Turn Yniir 3“(tlecit FnUt 
Money," t oi Lu: \ ! It contaLus h el] -f nl in fur 
nuttem fur alt inventors, M. I,. Uiml, 
Mer. Cla'jslflpi! Advert 1-1 Itg. E'(t|iiiliir Me- 
rlin llle* MmGfcXlnr. H. Ontario >S£-, t.'hl- 
Pagh, HI- _ 

" iV ANTED = Art! elf Co rnflnufac t nie and' 
sell, All or Fortvr part of whirl* must he 
PcinsUhirrt and I Inm lit a rriiaatfr. Kira full 
pari Iriilnrc *ud prl<-e. Adilrea* ( 1 . L. F., 
It. mm SI I, t li-ur Smith Mil In Hlrert, Los 
Antries. 

ii KT V our own pa toricT Lera I biinha. 
rnmjileie Inst ructions fl. Cut’.mg -Sflnv, 

f>mphi? ]1. pilin'. __ 

iSVCSTOHS Vti; n it.i t - Educator — con- 
tains PHO riicflj-m'i<-aL riKH-rmcfll*; 5b prr- 

in-Tiisl mot inn*. Tril* imw io oiiTnrn and 
flHl patenU, Sliygesfa Ui'W Mini-. ESplnlrtt 

bnw to m-Ii-ct jour titornr } 1 ami ivoM nal'ijt 
sharks. Trice i rfv I st'ii edition) Jt.i’ifl p<ivi- 
paid, Albert l'l DirierlcEt, G l£l Ouray Blits., 
Wo *'l) I bd on , li V 


PATENTS FOR SALE 

POWKii OiitucH'i for cuil J n k one m 

four Ih'.iTJ of ClolEl lli'atlrr isruJcl provr* 
a real JlOin fef cclMEiss slicVt n-.c-r :il, T'al- 
m ted R*pi. 18* iEJTU. C- Derter, 15#? 

Ptttl hF bla A vf, . l»-n|-ttaniT, firng- 

HaJ e — Combi nu c Inn knife aril ^ 
plaint patent. Have marketable- samplea. 
L. ti Pi'jLhrmu s. Hiarr.l, ArJr. 

UrfSllJIIT Or rofilBE Eaieii srci?ery 
fljturen- FnCcnli'il. Nfl-i'ii T. Shnrp f 
S. Ucil r-v Mctnjihls, Tnin. 

IITt 1 ' ft If AT Tj 4 tr - nttinlJonV" tiutrlchl “nr 

ri>.iat1y, ns tent pcniJina, Inventlno will Ltn- 
prme brtnhet u^v-l hr pnlnlloR nelHwe nnd 
rlutinn lirti-hf : Ou^t EL PcL-rrsnn. Llos 

SIX C alumrl . MVh. 

H din hi f partner lo pay patent 
n^tM ip pmrsli'.il 1 n 1 fri i '’ r lialT InCt'n t, 
ll'itu’Tt Tlilwt'JI r.rreiirl vi-r. | 'tnh, 

ATTK S'T I ON 11 T 2 r * : ' " t ''i pns .V-i 3 tetri r i -ll * I - 
tjiehniePt* pfrf&Htinr |iLfton jnoeetnept. 
UnElcd nurrnl fir sole. 31. A. 

glnipp, l ilfi P1r *t Avg, , K ranrville. Iiid. 

PAT In atap-tltrcftlun si anal 

on auids %'l 3 LI Lc all around. Hilo or royalty. 
F, Cny, fj !;pi Ftu-li T| , r'hijnj:^, 

” L J A"Tti NT T r r !i I ■ — 1 1 •■! i-.l* miT'iimliTIii In- 
Ftrurler di-Ttrf, rpatilr* a iicrmn t« Ip- 
utruct hlmurlf (n ";'frale a cur al hnrfte. 
l-irrulppc] wjih i -lurch, iirahc. ncrelrralnr ititcT 
c liifi rufl. IVelchtnc 5 pounds. Self enci- 
fldem e aMcr n few hoinn I os*- in. Price 
Traidniltlc. 3‘ateiil ^’o. i.72fl.TU. T -*^i p il 
AujiUH ■: . M. J. McKenna . 1 nvent i>r r 

<ia Ti.mJli -1 S|.. Jcr-ey City. N. J. 

(iTTltlCIIT Or r-uvii 1 1 v. :t w.ii' - spuare, 
nistniy fur eftirpeftteri Use K. A mler^ rrv, 
Hadd -nn Are.. Tlilcajtn. 

]’ lT I'. XT u ■ i L" I ■ ! L‘ : I |;LI n Iril! c lR6 t'r : 

fnr satr. Nathan Fiinerr, Till Trinity Ave.. 
1 E mruc. Xe nr York. •' ■ 

IMtEN't For aile — OuiriVl‘1 df - fifallf 
Krw came, Interest Ldr! Ini F- i rhllilriTi ami 
tnliiltj. Jarae a S. Xlf h&laa. Akrofl, Ohlu. 

MTftlbllT Or foynHy. imlf« lire u#h- 
rler. Sc-ilci aE r. w-iter ilsln. theft proof: 
prevents drlrrtnfiitlon. ETihattres faeanty 
M els. LT, y patent l.ii'jS.UDlt, * 'ana ill an 

SHE.ltn, OLSs M. IViJrath, Chll dTen'a 
Hrme L A* ht aTn tin, Olsitt, 

T 'Il AM' i ' ah ii il fa □ n hT-e nt r n uni 1 rs'3 Tit 
firm TV :ir ii n tap. Ndlilnii like this on 
marlre! r raui Tn> ■ i nt^ fr- r few nentaf In largo 
tuiR Hi I for nunrtrr, A real v. 

Protect* owner from 1 -•?. T. E A^nc^kl. 
£01 F'alne -St., TrviV. Pa. 

A'D.ir STABLE VTlsttdn lira rings faf 
ninwers, hinderr: -i'inTu. pcrfC'i John 

lFnlriirnth Tap* 1 Film Mean. Mn, 

FSOMHTfiH Onc-lhfrlE interest patent, 
TfaM' njm.hi. Will Invest, II, (iMlnt, H’esl 
Hlnohitte kl. KU. 

A TTI! NT! ON Pat eht lioveyP FTr -.n|,- 
onrrlRlit. ArTMnlaiw |i:i«^iikit 1 larnfir :■ u- 
niiratua. ,\ii Ire •- Mary RachlJaneir. Dur- 
nnun, ronn. H. 1. 

L-Ok Siifi or LiiVulr'vT p.hrri, rmisir liolicr 
anil turner. Worfei ucrfwtly. N. O. Eo- 

Kflle, Han J □ d , La! if. 


SHOT it j ^ hi for sale of the l ias! 4 hour 
ilryliiK, sKlntess varnlih. SnuHTlor to Dueo, 
lEoniill iff hi isars' vamhh niukinn csrm - 
rlciiie, A. F V.. JfiLii fjliuritairHisim Si., 

HilSaiJrlpbla.^'ni. 

t'AwiU And rujiUy. htmt ptntllnr. wllS 
Hrw -paefc L'Ulri CatfKKllfiys lii.'i'EPiir r , gas 
saier Uistte oeuraitij, Fuurih , 

K'.’lllh lTns1i.il, \lass, 

half: oF Fnya It JTr“ Kcl f In It Ins n^rXet 
stamp Tike Montaln pen. Also pocket 
wrench. Kin In Tuny, ifr E. Stir, OUlu- 
hiinsa i Tty. flhla. 

OL’TIUtiJlT llr royalty, Sfeehanleftl sifl 
ccNnr. Dikpensei .lamp ^aji freely. Cheap 
tj ihanufaclure, Pirtenl pending. AtHr 
nljthl latch foe cheap mortJko dii'T hiclr, 
J. W, Orlrnycy 1 ., Ar lington. Va 

I'AHTNUlt Or rnyalti — PatL'meif tmuser 
rreaser Ktf e Fuflury rent. tv, tValler, 

Mongo, Till. 

J I'KT I'alented. "Ihlnlm' Duster Bafciy 

nip." ? 1 , -jOLL (I If.. 11 . Itii-ch, FaimieUntf 

m _____ 

S^LLr Paienl un tntfnMV Hmc'i'ic-in- 
ilEi-nC'-r. Hlanibn:l l?>i ii L|i m ■■ ni for rflllroHiF. 
!.t ro-rca rt, irnnUrrhuasrs. Hr. I rum pens Lw 

rijqall d. nu pin.' O'jynt, 443 S. Virgil Av?.. 

Lih 4 n crie s. On Tlf. 

'l'l Mil Conn 1 1 in apply inr fnr paEi'ntv. Sro- 
pagfk 1 in end 111. Ola rerun? A, fl' It rich, 
siegl sierurl rntunt Allurney. ''tv u sfi 3 0 nt ortr 

p. r. 

KNtivS' iif an J merit bin nr Improvement? 
Ft: i? our mi In llLscetlJTPCPHS. (’laaslflcattoTi 
Cm 3 eh! jmjl 1 of tln-i r 1 n5s,J flcil scriLgri. 
Tnv cuiurJ Protect Bon !lnr«*Ur 

fU'TItifiHT Or rnyartv Pneuinhtlc^ horso 

erdlar. Elllrmtan. Kalrfas. SA tl.ult, 

TATTED Si an-.: .a i ■■ : f. uj'ilafL e*u r iqii" “hih 
new I mid speaker, T„ t. Smith. 2#i1 Ctirft 
St., New (ij'leatis. La, 

A D V 3. ttTl S[.\D [njprovpiL re-ltwCrr -lui T 
shines laj-s -ty -imllght, nlifhts Uy riectcir 
Itjrht. it i- -i ii at. (lutriKhi <ir tru'allv. J. 
Brhau'teT. 9521 Farra^nt ltd. Drooklyn, 
N, % 

RTTNllY tiJetrlMt] kink* en ill phriei nf 
p cart i cat steel rlcity. -IT liJena on wErlnp. 

4 j an inaklnR. eleelrtml ilerleec, IV m 1 1 Bill- 
ing, 5 on leans! armors, T un isnolur-i , a ntn 
eenenton. 11 an aw Itches, 22 nn IcsitiiK, 
12 un repairing, 11 on hattery manirTaMure 
uml irpuir. A nti tfleutirmrs. ntid & art alt>- 
rrliJ.ins' ticils, 2H MnlctC?. 1 J I2 picture j, 
ffetul tLij raeney. J|.I-I write pmlal fur 
•TilrvlrlpJil Kinks.” Pay no si man fl.r.u 
iLiiil po-t ajre . Piipular McHanLcr Dfc-s, 
It.i'-ML ana 2 mi f. Onr«rln si , chkaao. Ml, 
IN'vnS'TIOSS To *h Wt. SnlrniTt \i}nh- 
I i'ii i fnr ceil male, Dudley Bunn, sm siutg. 

Okie. 

FOR Sa|p ijr royallv hii'pey tpultjhg pjjient 
fin fountain port, Chryital Jlctlua. 1 3 unde].!* 

Mirh._ _ 

r'OSHtlNATION McjImt !>urk, conrfele and 
uinrlir iiilver ; ealalrtlshlng a new mtiing 
principle uni win pr we a IiIk money maker 
to iiinnufi'-tiirer. v'lmt-. Fa', nr. 27 Fulloh 
Ace,, 1Vai5kcir4n III . IT S _A- 

I.VVt: N Tn lis - Oil - h In <n you r 3 rnfent Inn 
now I Don't delay the inla anv I huh r? 
Send for n Tvee enpy at our aperljllf pre- 
pnrcrl Fnsciklfi!- "Turn A T our Pnten! Into 
Jltijney,'' Ipdai *■ IL eontulns helpful infor- 
mation for Ml In renters, M L. Rumi, 
Algr, Cle^llleil Alrertlrlng. Pnpufjir Me- 
chanic"; Mngupiue. 200 E. Onlario St.. Chi- 

Cuhti, lit. 

ELECTHtCAL 

1 ,E A It N Ifnw aircraft ctiftTpi-s work . Lcm--f 
ns!.! ruci-r chinpli‘1 c BnJciT mersrtn i- fmiijd Bjj 
" llyke's New AlirraO Flpiflti* instructor. " 
We tmhedtiilirrlv rpcnrnmcnd thEri veluahle 
book. Money rcfur:ili , 'l If not satisfied. Pay 
pipsirn n n $t.'"t plus postage wlien ils-i i ? 
Popular Mi'Phanlcn Pro-H. IVHitu Jill 1 . 21!" K. 
OntarLir Rt-, S’hlnjicn. III. 

MODELS AN t3 MODEL SUPPLIES “ 


JNTTNTOTHi— We build mmlcD. 5ch.d 
us your rough S'lra Our ransler NirchSnlr: 
will develop IL far you Ititji n prarjir.nl wnrfc- 
iriK inculc!. Thlrtv v?'nrs jgrrfis.tci[ ciiierloni'c 
fhiliijf nils rcry thing. Cnnildemlil ser-dec 
guarani eed. Pank T+ferenres furnlrhccE Sen-! 
fur free honkltfi '"The Hoed To Surcri-; " 
C're^fi'ni Th&l Co-. Dept. A, CitiflnnoU, 

6 hla ^ 

TIME Paiini ^ !n ippljliis for pstenfc, ?fb 
pus-fi; 1 Hi an. I 111 Tlironi 1 ? \ O'Ttrlon. 

ItcMhierfd Patent AllotUej, WaalvInglOfl. 
T> - R - 

fiULD A model ulen-tn launch at pmr-eif 
Irmni yurself. We furnish ccinn.|rie kn^clt 
flows! parts. Wrlio fee 13 3‘, O. #AS 

ff2Jt, M I M-ankcc . Wit, 

AIOHET.S. Kyu+rj nrental work. Kqu jppel 
for riipni.de Lc iiiarhlnc const ruri Inn snv fle- 
pi-rtsHLuii Hulll Jfc Pnmimny. MaohLnists. 
IIS' South Ctintnn, CbEr-ugn. 


ni’ILn Vmpr tiSru! id theatre for CIitIjeTjTi ft*. 
New, faH’iniiting. Imjpuited nufllurt grmsiy 
In lieaTillfui nips- fur 23 ctltrehtnt cLukh- 
settiiu;-. nrircmihim l r Ji;J2. tip su ntm atul 
mt mu, with [clam, f:;. MintaiAtre Thcjdfc- 
t ■ u!3i j, :ia.2 i. ‘level aini. Clitry, I ml. 

I'JlAl IL Ah; l' l |"f I HI Hi'TsT 9tttu 

im! ■ a set tne ruulnc*, hoi ter- Ship, rail- 
way and •|i*iim IMlLrpj«. MndeJ makers riip- 
piiiH, inL r i :iLs. L'lHttlug Stic. Thai. Cuts, 
1255 Lhcitih Hl.. Viujcura, Calif . 

T' HUD L'C LKS ttr rei+uJ t s. Merlmnlcal emf 
ecniuJtinjt etiglnecEH. ilm ^[ii'. suite snndeti 
In metal. Designing, dtvelgidug, hail ding 
-perijt inaehJnei.i , iLiatLijr^ctiirlLig. ■ spprl- 
ULcnlal work, piitrertu. fn-tiisjH and jiidJcE 
:-u|)fpllen. KfliiiPtinliJr ra!c-- liUt'nluti set? 
•:r write us. 21 years |n r h F - work- The 
.r*jlins Eufflneerlns LUi EliJji E, 17'jll St„ 
ClcuTnnd Ohio. Ilept. T. 

“thi r ^nj Lniiiji.tr h-r. u jag ail no nf ihe h¥TIl 
M odel Jlakcra' tWfi circular free: rtiuple 
i' ipy J-j centu, >.l MIUJttjitL Ht., Brooklyn. 
X. V. 

^SlUF .Modri l'l rlTiias: ; Dime for 

Iraikiei- A, J. Fiilser, idttlj i'JtuWiih Avo.. 

Itqy*l Qfll . M IfJl . 

LET Our eiiseMenre Lie yulir guide, ^lipd- 
ris JJuu are rip ale]* : tools and rnultnneitt 
fur yrriipninic Pi-uiff. PattoriH u! all types: 
uiiihufiirtiitliig En atl branches. Sat h far (Km 
guai antci' l I'nited Mariiinery Camtuipy. Cm- 
ttooa*{. i J , S a. 

WOll K WUIl master niZctrlni^i: 15 [cttl 
cv jwrlmonlal crra'rtrncr, ttrlJ rtiuit poil 
AllwrL Wilis, 1G1 W, 21st £<., Jufiy Yotk 

City, 

THE ModeLiuaki-r. a iiij*;aj:.!)i' fiTi UTi Ln- 
fcrasited in usaktng wnthing npnlt-]-. boats, 
L-tf, Sample Il>c. Madelnialttr, 132 Lib- 
ert V St,. New: York . 

iVE iinkp woFkillfi hunlc Ls ftur Inrenteif 
;-nd, dn espei, im.-nul wnefe unit trvrry a ceru- 
jjLotj!' atoofc ot hras- eoju-a it nd imhiri SUp* 
plies. Send for eataloi;. The- lhe-ri.>; Mc>dei 

WisrlH, _TTnli-i Tills. Ill 

SPECIAL kfn risl lie Lull tiers, tuu] an'[ rile 
tnakers. inrentors’ ri 'Iris pr duiiiin vrnrt 
rif all hiridi. DejJl, T,. Qua 111 v Haidwaro 

i,v Mni'lilnc Cur; raip.ru n,i renirraod and 
Thorinfule Asei., lldrugo, 

MODI',!. Srcnmi crmlnoa ■and boilers for 
inSnJuniT-e nnwor I < ■ it- Bent and briler 
fir tings. New col nine lor. Model Ml china 

FI Ml, :\2 l'l l ■ . Il.t iHi'rt.V , X .1 _ 

FLECTttlCAL Klnki ora nil phaies «f 
practical eleriricltj- 41 ideas on wiring, 
17 on isinking rifreirEenl devlres, ID on tight* 
Enjf. n on transform era. 5 on fhetors., B on 
gem: ra t-i n . II on iwllches, 22 on taitlnj, 
12 ntp rermlrlng, 31 on histtery nsanufactnre 
an 1 vcpsEr, 7 on 1c3c]ili' lies, Slid :l Ctlrt- 
trlciam' (oris. 21J nfUclei. lflS plrlitTH, 
Send n-a money, Ji)9t write jsosSal fur 
" Fleriri r-al Kink Pay ycisliiiun #t.f>0 
arul ins ' a ae ntH'is book 1- (tellccn-.J. t^ni)- 
u[;ir Ml', haul: - Tn-;s. 1 1* ■ li j Li Sol, SftO It. 
Ontarlu HL., Chicago, 


manufacturing 


MA-TE^TTC .IntKMinrrt Iho npmlng of 
Pt mil tier Chicago farimi ns rmipurariurc y-iur 
[irmiunt cfuiipietc, wireDotLse it mid dun 
to your instrucl Inn*. Iiles. MasopJngi, 
casting, sjrew machine, wire pnoducH tilal- 
Jng. L-nniiPcirriff. asseinhl Irig. carlons and 
print Ins. Quantity m- iuct le-u. Estimate 3 
hrnfnjstly Turns ^tuil Jlril 1?3 t and I'lhrlent 
i rg iHLltn ticii centraJty lucateC! Mnjj's,tle 
Pc"litii- Mfpr. t^omi'anf. B>is --rT. t'tileago, 

I iOW T “Curt. manufaelurlBji! Cargo plant" 
™jtiplcrrty cfialpfed fnr lilnnking, drairinjr. 
Btaiiipiw^ and wire fo^□lIJ^ in any finish,. 
Can hjyo you money on your produrt. Our 
figutcB vvlH con', im-e. Ea -iein HLatc- Pru(i- 
nets, Boi 721. New 11 men, Conn. 

ai A?fi;iPAC’Ttmi NtfTlmla h, dir*, stintp* 
Lntv, bra.-is work, on* or thmi-ii inh, Cir- 
i it^r rrcc. Bn uni's JletaJ Special tie*, Kiiists 
City, Mo. _ _ _ 

SPECIAL AhuTilnery or parts] ilLi'-, roriK] 
metal Hiyidaltk” 1 , rn-— 3-u I h . npycial eyars, 
^fya'k gears nnd tuoilet supplies Send for 
Curailfiguil. Tho Fierce Mtilki Worfea. Tin* 
h-.v I'm k, HI. 

" WtllB Ooods made In oidei." male.! ^tr'a. 
Co. frlHi'J N , Wj-sjirh Ait'., Chicago. 

J*P EC f A T,TV >fastprrir1 urlnjt- ^(aimsfngi, 
wlm pmdurTs, paleuD derri nped and mar- 
halail. Safety Olobe A Mfg. <‘o.. ■Cetum- 

1 1 13 ' 3 . Oh In, 

m !i"s. Klim ping!, mar him? work. B C. 
Noriwerl, Alllchall. R. Dak, 


HOME WORK SHOP 


GOOD Fjed h*nd-Bawa, i I g ■ s Dwi, ivi-i- ■- R 
craft small" t lathe *, ilrllli m ss*n-;’l n f Imf 
prlre-n. Wnro Tool Wurkt, u2l2 ^'r-l Kln^.la 
Ht., Chicago, 


POPULAR MECHANICS ADVERTISING SECTION 
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FPIl VDtIP bocqe workshop. You need 
roui'He in WinJet turning. 3J0 pa kb*. Illus- 
trated; !he Ural hook cmerlm? [huroiigtiJy 
all phizes of woud turning on tlse liiltn' iviih 
tj(l mwlrfs tD CtJClfiCrurt. thdl'n-'fL-il to you r 

dour C. D. 1), S Imply [my [kffiltnan fl .lfl 
n.od tKi'tiige, Popular Mechanics Press. 
Room Sill, 300 E. Ontario St., LtdfnBO. __ 
I\ Your~hfnii* ntUijj tiii our rBiuflrTfutJTo 
bfiok railed M-a ku It Yourself." Canlalb* 

a great tarHcy of flO'i worth whLJft things 
to in nls*. nit fully 1 Liu - 1 rale J and r ipl a I?kh t. 
For the hutflfr mechanic, whether J'uUIn; or 
old. Delivered to yp«r tbnor C. 0. U, H im- 
ply pnv i n ■ h n. (3 And EHi^lapr. Pnmtlar 
Mechanics I're^. Room SOI. 2UU E. Ontario 
Et., Chleagfr. 

MACHINERY. TOOL? AND 5l>PPLltS 
““’nTI :j i’INUJNN 1T1 rnRur^l Milling 
Mac Ii Luc with d hilling head*. (55(1,1)71: H 
5n. s ft. Von, Wji-k Uibv. 5140.<I0; No. CO 
Hcalrl Grinder, $27S.ftfl: 20 In. Hcndy Shap- 
er. fSS'.IJO; 21 In. Blrpi of U»rk G-ared 
r»nP Shaper $5!jfl,00. ,'tU In, i lit ft, NILea 
intlie, $775.00; 20 In Flame?! j>rlll Pres*, 
Mijipifia, $i';.',Qft; tjulryv Air CorabTH'-’iJr 
wilfcj tank: and hu<e. F*3. Oft ; |Q In. Bench 
Drill Pick, SSri.tUK Ti-rnt-= in tu.lt, W rJt c 
tot ratal op. L'inel final t Marti Inery & Sup* 
tijy fX, 27 West Second St.. Cincinnati, 

Ohio 

AK’ _ wcldefB P _ *lt- rompTessora, MlP 
er« p grinders. rcronditloiu'ii mil guaranteed 
like new, Shipped on trial Mid easy terras. 
If you're In need of ymd (marantMid enuip- 
nicnt. write today to Bub Jones, Hoi M-loj, 

Troy. Ohio, _ 

W A NTK3J Usecl Artisan i?rvj~ liisTie. 
M Thirl, 335 W. Schiller Hi., f' lika go. 11L 
CONt FthitB BuUdifis btiwk laaehlncs and 
maids. I1-H5LV payiurnti. CahilOB free. Con- 
crete Machine Ca, .* Nartb Mo in S-t . , St, 
Louis, Jin 

111G SiirBlIis: American Tool CotnpW 
ahaper, lftylft Davis Egan buhc [tolh com,- 
plrlv with maiors. Gregory ickctrle Oft., 
Lin- -ill ii in! sj\-,, |-,ih Si... t'lm .i_ .. 

sfAfilf Duiinrn of your own, tmtirii- 

Tfituicnt IruUlMd. dftlnff nickel, copprr ami 
ill i« plating. Thl* work In Mg i3?rn*n..l. 
JnTorimUlein ftce. Elcctri? Fillers Knthply 
Cft . iH W. Second Pt„ Clnelni tnH. Qhl-i. 

— FOR Bale; Srnall”nuticS pTBfl- B* L 
Xfirtvreit, Mitchell. S. Halt. 

lihAN! i Nt-Lv * 1 i " iTo vpItTnlvfiiMil PoHT 
aide- Electric Drill-. ?!"■- Hntl ftfiieM ™ guar- 
ni.re-nL Barpair - era iodtort and Eenrralora. 
Oenerrd T^E-tri Luting Cn., I> u|ui|i, Minn, 
i aBBURE^OU ItTformil tort etery #rto 
reriirc man needs Will be f iusnl tft sr'f’iJ:il 
Cartiorfft^r Eupplcmcnt Co fion u.i Dyke 
AulO EruryclopedEa. Heali with every nsakc 
or cirhoretw, l-m pn^i'r. UluatTations, 

Price f'i. Bent C- O. D. If SOU prefer. Pop- 
ular Jlechnni : !i i'rc^-, Rv>:-iji sO|, 2UU K, 
titUario S|, k Chicago, fli. 

ENfilWES. MOTORS AND EVMAMtiS 

KnisON Phoncigrapft i lint nT ■- with spri L d 
Envemor, . tlnlccraaL 5 plus *tptc?i 

JO Ih. Qeo. Si'IiuCa, CaluuiPl , Mlrh. 

“ 'SA VH Muttey — ' A u tnraa i ie ii fF^cninnTtt! -ss-rji, 
cnnHtaat [wtohtlnl haltery rhirgerE, rrron- 
rtltloned and KOamhlcevl tike ncVF. I Mutual 
raluo—t.hlnpnt oil itial and ea £ -y' tchi;-- Ef 
can. uae. belter wriif today io D. VV. it-ilter. 
Itnx; AMdo. Trnv, Ohio. 

'FOR Bali-- Gnfl-iivth lip. dee. JiLi-i.Hr: . o'iJ 

fyrSe. HO toll. B,c. 5ilpliiElj‘ used, ili - J - rl^.--- 
lUnntiig ^ndlMon. $l.ii? each. O;', :■ I i wicli 
ntili-r. KLen rie tnotors not rt:nnin^ al fU‘H» 
cadi, Mnytas-rhkMED Co., ifiti iii. IlJlmis 

Ht 1+ (iThli-aun. _J].I. 

” (illirtlti' rnmr? wlll'rdntrnl - onT" make of 
onto engine si any speed dec feed. Eaw to 
Install, tlP C. t>, 1>, t’ipeulats. Dundee - 
Smith OmfertsDf Co , '21o Xr?rth Los An* 
fflei SC, fjW A ngel fit. _ 

Ell AND New incuor - harjjalns. ^ Tip. j,C, 
$7,511; H - ;i hp., f 1 1>. -iU ; ;: L Jv. mol on, 3 j hp,. 
$S,!3(l; l-?l lip,, £ 1 2. iji> ; 1 .■ hp.. Sia.Stl. 

nintnr* with enter 1 -' ar.d buITrr in Dfl. Lncjje 
• r.ch; m iiurn and pcneriCe-TS tjuct-n Cits 
Elactrlc 17 fid Grand -\ic. , Clil'-aKn. 

1VHILK |(H> Last; " >4 alternating 

dnirMe »haft eilndiiij uorl imllkii; luotiiri 
wiEtt emery wliegl, fruit, r-ird and snitch 
JH.7,7. horse motors, $7,111). 1*3 hnrse 

idSi.Sft, Al pci general fr h a rraln.F. Elpe- 
trleaJ Sunil ua Cnmpapy, Dept. IS, JhlL 

j *hlca go A , C hica go, 

TIME Ctot* in applying for patents, grt 
puse* 3 ns tirul m, f'larenne a o'Hrien, 
Hce stored Intent Attwiirr, M'Bahlngton, 

rt. <l 

1 1 A itrv 1 'nS— H ire, rlFft h , S 3 1 . 9 ft ; i -civh 
sflur out itt ?:.:!!>; elec, henrh cfl riders $lh.20; 
cncuftlnallml Iftihc, fS. IS; --mil 55, rift; 
TiiciEiirs, t'cncrulPTS. fiLnii pln?it cquipTiimif 
lleilhfe ^ h n f I ■=• ; tflft ether bargains Mend 
fi-r special hurjraln hullci In. A rue Tool Co.* 
tiST tV, Ifaihliltlou, Chicago, 


COJirRESBOR^. TmJn rylLuilcT, li'-r srnaLl 
(Iro alwjp £ . Hutu '(iravlnfi'. -I. Trackman & 
Mi hj,. Ir.r., JlU-2112 Llucolu Ane., 1-Aa.ns- 

rilte, lrnf, .____ 

MTL A M Bnglnci — lLil" h r p. 

5I2.1HI James ChaidUcSs, Bes’flinflr, Ala + 

1 ■ s E” M]j..rr liieT Tri F I yn ires" Sm c .i I u ulil c 
I [me, 'J*tLD quickest ways Wurklng (ill 
T i.rolilern a. In*trurl|hp* for drilling yomrself 
ta UfiMtne rapid with rigures. tjamplcte, yet 
simplicity 11 self Jusl write a poi.lii| fm 
"Shortcul s lit FldJrcs/' P*y poslman $1.25 
(Hiil i- rngi'. popitljr Mechanics Prrfs. ll--0tn 
8I}1, gun K. OiW trjn Mt., tlitkagn. III, 

WELDIHfl AND SaLOEfflWG 

START ! h dllgiu V pp-!? I ill Hi :i tc W c I fit 1 1 g 
liuslnets irltli Dndlnih 1 no rspenso. Our 
(DttsUht lire welder si tins you on road In 
-ukt'S. Easy monthly tenuv, HI, 'era l frUT 
■ in iiinftL i y bach jnitiraEiice. Write today 
TTntia rt InduFl r les. Hor Tray, Qhii*. 

( WlTJufellty h .trill Ely' lain, 

Kiie-L all tjje neicssiiry "'kliiki'' that will 
enable you l;- soliler >u,ccrssfUl]j. BP pdgus, 
lit nSuslTati m. iKdlrerert i- your d-. i- r. 
O, L), Sir, i [fly trjy [hi -I ni an r-.-nl- and 
pofllaa#. Pinoitar Mcciianirs l^rtrs, Hwoi 
m) 5, iifift T?- Ontario St., Ohkagu. 

_ SENDING MACHINES 

’N1~ t'ainciu= lln-'frld 'At rciii hlcsr" 
I'nlviTAl Iron Rcndrr Es the lml wart! in 
berujloif maehlnes Bends metul. Pflld nt 
hcit. into most any concc Ivabk h:il'ie, 1n- 
4 -ludimt Eye Bolts and Auiojpohlti! MprLnKT 
Kyes. Ucn-1- up to 1" Lars or 1 *4 " pipe 
mtij. Thousaiuts In use hi all rlmies of 
trade, from the sCliilks-t shn[H to the IjhSf't. 
raElwa^ syftfln, Wfltt* ffi r dnular arid 
pr kfi. Tln ^fcld Wlntma, Mitirt, 

““V A LtJAll'LK Kinks: for Machliiirta. \ IB 
llme-sayinu Ideas an rations phases af m-a* 
i-hlne Shi pi wurk Inu-si-.rly ti-rartlcal. 257 
1] lust rat Inns. Just write Mr ">Tac'hin|sts p 
Kinkt" aw l pay p-' -lui in S 1.511 plus pmlakfl 
when be delivers the brnik. Popular Me* 
rlnnlts 1 5 r" -. Riwilsl SfiA, 2Q0 If, Ontario 
ftt.. i'hintao, 

SURVgVIHtl INSTRUMENTS ' ' 

r’OMTi.r'TK Builders level outfit $27.Pft; 
iran-ics, CHI up. A hi? pnarautewl used 

inti ruiiieni - of nil HP-' W Itslaf, i>l‘> Nu. 

Bnuadway. Bt. JjOnlls. M o- _ 

OFF UP orik'i'f "fwel led before Jan.- 
Emrr 131. Annual clearnnec sale nf rcPuJti 
iTJiisIts and level.. All makes, rebuilt lit 
nur nwpi ficlory utnl rully guarantiN-d Hut. I 

siLhijcci; tn lest, Kasy terras. Write liuluy 
inr special sale list MM. IVifrert-Kiilkhl 
i ■ ,p. . Makers r-r "M:ei 1 1 n n 1 ‘ Surrey idp ip- 

riti Mlwjji, jW _ y. 13th BIm Fb.ll a,. IM- 

ivlNKsi For raicfrln’tsTK *1 lf> dUstbriririr 
For mceliank. machinist nr 1 lie man wbo 
tlnkets nl heUte. 2*^7 lllustrul tolly, Sf-mJ 
no inuneyj Jn-I write a postal H £ klnn fur 
"Machinist’ 1 ' Kinks.'" When pr-siiaHn hunh 
you book pay norilage uml urtcc of book, 
$1,511, Fo| iphi r Mechnnlf - Press, IUkiIeI 501^ 
2i*u F. on'iario fl, ChiniHOj ill. 


LUMSEFt 


K XOIV Your wood, 35 s.,ii|iIp- rr=re wrjni.Tg 
$2.1.111, lift cabinet oni So irllity jl.TS. utiolco 
i‘U. Sets pflstpnld i n -J labeled, Bwel.L for 
e:.r,‘jlop. Dr -n -i nun IMctl Smite, LL-T17 

Kgsi u2nd Bt.; N'FilriLffU. 


FARM LANDS 

(Wn nlJSK -The (Trout Ninlhern ItaiH 
n'.iv si-r-ri: ;ni ngrtcul1iir*l emplrr In Minne- 
solft. N'oxlh Tlokola. Montana. Idaho, Wash* 

I Li if. 4 j - 11 dpi ii. Thc<e Inti’ n’-otm I in 

rpp-’ rlu nil lc." frr smidl Tanners or Jut pc op- 
eT.’p"i to tent or purchase il fnnii at lowed 
prices and best term* uT niapy >enri- iMery 
kli il of fatiuius, trrutn. lU'esloflt, dll I rj Liiff, 
fruit, poultry; larsu icrfape or pi n a n ml)- 
urhnn Irurt'. iU h fulnter ?ir hlfl-h pr :l«elnu 
Ini Rated ! >pc!- Write Fi-sr free Konc of 
Plenty bool; with (li'lalteil Inforntaltun. Lew 
h meveeker^ r H -itey, E. C, Lccdy, DepL -157, 

St. FiUlL MIpcl 

(IKA llKW — 211 Ar re s. poultry land, (T®57 
fit monthly. Fishing, hunll'nn, trapping. 
Other bargains. Alrin Klruraeniiatl, IHllS 

N. F ifth, Kiimsas f'lty L _ li^iiSj 

s' r,i> J ) fiAV'yT; Poultry farm, lionsa Tor 
l.fM hem; it- room home, electricity, kj ?. 
largo irnriL, surouffr: 11 acre*, fruit, ®2,etio 
nn'l Rti.iT : r-, cow, bogs, poultry inHinlert: 
? i ">n i j > li , FUr-turi* pace "2 Free ealaloc, 
14 1 f i it Agency, 255-F Fourth Ave,, New 
York City. 

FLORIDA heal e-LiEu appraisers. JET 
years' ciperlenre.. Know She real value of 
yoilr Tand. Reasonable Tees. Funnlnghaia 
Investraepr f>*.„ Jv 7. il74, Tampa. I-'I o , 
WlNTiilt FI ire ji, ‘ l i.-r ' I ., ■ ■• ^1 iTiiwrt 
$1 n week. On Olslt lllghway, rty.i- to 
Tampn. Ask for prpiptitcui. Bus '4U r 
Taiiipa, Jla, 


LAND Sale. 33, dr,wn, $5 (Hftnilily. bur* 
id acres; Southern Missouri, PrlCft (21.1ft, 
Send For list. Boi 23N, K Itkwou-d, Mo, 

MONEY Muir" In Al |ch. potatoeT JTF 
dmrn now an,] easy terniH buys lan,] pr-ar 
mitrfeeu, lakes, streams, Wrlle [oclay. Sirl* 
kart & Co., F-G0.L 32 N. Slat* BL BJd«.. 
ciileigo, in. 

tM'A'A.VOrBtJ^c- FIk sraiL's ' r i IlMtit; Qulf." 
Mum Ply |> 4 ? >■ meuiff, QlimntHd rare, B1 r, 
mUck hluiuh. Suhurhan Orriiaid^, Dept, 
M.. Bt lfti l, MLee, 

fSL LL Your properly cuiLckSy for okfih. HO 
m H Ucr VvhorO located. Don't pay hi^ m- 
bif^lOQ. ]"irti' i lllflrsi free. Ileal tN[*ic 
Si! u-snien (.To,, jluhli B, UMl n, Xebr, 

K ASTERN P e n my i vpn la - ? ar pi % near l’hll- 
ndelphia, U'rEte for bulkiln glvlne prices, 
siiics and deierlptfoaft, Wilson Genraft, 
Qinker t- mviii Fa. 

OlTDOim olipijnunlQra! Tbu can mtkp 
a good Itring ralMlng mbblls, aulrira pigs, 
lullili ghiLts, aJli'er fr.iyts, (errets. white rats, 
ivhllfi tnJce. diigst, rata, pigeons, pheasants, 
hsntflina, ciinarleA, been, froKi. hsunhroamis, 
ginseng and (ruJikrt real on a Ktuall amnunl 
o t land Send fnr t-albsMo bt»k of I nst rue* 

1 1 1 -n - ciilU'il - 1 fhut i t-:snr GppOriftn] tie* , " ' l‘ay 

I [rnan 32 and poslagc. Fupular M. i l,anl- - 
E‘ri'hM, Rooju S £ J 1 , 2UQ K, Onlatlu S(, M Chi* 
Pa pe>, \ II . 

fitil FRACf lcAL~W>ys to H^duee ftrig. 
J-tobur and Kype-use jukI Increase Jncome. line 
fa liner writes be ivoijtd Hot part with This. 
Jnf"i mat lira for Slfttf. if lu- conld hot dopll- 
ry r c it. Nnthlna <*si»i U isi-moL These id^as 
Itilie ;i][ burn [Nit tu tret .umi pfOiH-li practical. 
Scfni kxluy for a ccuiy of otir Flandirnnk for 
Farmers and p,-L jrently tft put these id,'is Inro 
p[H.Ti(ifttL for your own Ivm'ili. l'a> postman 
Otllj S?H ui'iits 4LniJ ibe pns-rjige when he linnds 
you the package. 3'opulgr Mirhanlcs l'ii'.-.s, 

II km . a j u, E. 1>n1arlo SL.. r 1 1 Ir n l- ^ 

“ DOGS AND Ptfs 

~ T 7TT r JJlhll Hun i ion si 1 1 .1 ill- oFu-.ip Tri;ii 
Pan pavnicrvt , Hunt Eng supplies, Frrv 
.bflnjf, hJikChnCll, Sll4j, H err lrjt. TU. 

Hl'XDilKb lluni jriK hfruntliii cheap ; tri al ; 
literature free. Dixie. AH . Hcrrlric , 11L 

1) EIESaRD Fur ChrUtJiLfid g [ft | Tturc. 
be:i U< [fill HE-irouplibreil puppies. Phufoi 
sij!.:iir;red, delivery guaranteed. HeKtNI j 
K ottneR, 181*1’ McKo hna Avu., Sluntrcjil, 

<|up 

FOR Sate. .Mie.ks, , r j r-J . ‘ i :i . -n “ 
fo^e-;, ferruls, imtslsrats, ginseng, rabbits, 
sl(U3j][s, wolf pujm. opossums, |J L TljjpfflM, 
Ca Icdcrti I a .. MiEtis.^ 

IVItlTi; CdllTis iik-I H-ll.e-r ciVh-r-. itc ,u* 
tirul and useful. ht-j>[. P, Bhwn«ril Ren- 
pel-, 3t Rt Ice) In-, Iowa. 

I fell J 1 .ever s— Kvery fiTrl Fl'g;: n I liig eicrtr 
pli-jse of dog training (a]i hreedsj In ■] lad- 
ing psycho logy, i.hi’dli-n, i . gpurdlnff. 'wini- 
miriK. tr -i b" w-srk, burning, hiM-lipg Ifrwks. 
Harhltig irb k-. finding lost nrtlrtes, rae- 

i El g , w ar - IT, 3 1-L-, prilk i* lL?gS, all'll r|ngf p etc,. 

i\m lie bujml Jri "Training the Lilli,"' by 
Will Judy. Price only $F.iU. Pa>" |»c>t- 
eiuijt w-tnui delivered nr, If outside T.T. S,, 
rernU when ordering. Popular Mechanics 
Prys. Ili.-.ia Sell. 20t) E. OnlariD St., Chl- 
tigft. 


RABBITS 


MAKK Biff prolSt. ehiaichllla rabbits, 
[lam money makers. Get the fads. Fog 
Farm-, liiglow aw, Cillf. 

~ It A Hit "Pur raijblLE. Wo pay (OOor 
those caScil froLKi our kKh'K, Scud lfte for 
ciiEalftg. contract, cle. GLildcrirof.L FUf Furrus, 
lM„ Mncptn. N r hf, 

IIAlFlt IjiiSulli Eur r.i 1 1 i 1 Lm, ~BvII3~¥li 
paying business. Ln^ailft Fur Ctk, Alt. 

Clfrfnan*. Miefr, 

MAKE B1b |>n?tHs With ChinchfTTi rafrn. 
lilts, (leal raoneymaltery. Write fur facts, 
Sf.2 OnnyadH Ranch, J’chT'Cr. t.'nlfl- 

IS1 - MUSKRATS 


MUSKRAT RflfU'lilpg — Dry pen ayffum 
fully eiptalndl Ui slKteen naffi? 1 11 u «t rat i? d 
bfre-klet. 3-’aers from '.vurtilM large it psei 
raEich poHipaliJ — a dime. We can supply 
mTryililEiK. 1’eorja Breeding Co., Fcorlu, 
111- 

Ail'd UK AT Fa n nl ng^- The greater; Fiook 
on ijelp of Gso rtpiUcsI opportunities today. 
TeSls of the port unity in tills I'lEdnc-sH- 
mid bow to dr cverylhlnU in cortms tkd with 
the rahEiif aticT itiarkcflut of Uittrkr^U. Pay 
jo only J2.HV no .3 [iDsi&kn when deliv- 

ered of. Out Ride U, S-, fi'iult when order- 
Ing. Fypular MechShiCa iTes-l. Kfiftia Sft'J, 
2Uft E. Ontario St., CiikaRO. 

WANTED— ktlSCEU. AN EOUS "" 

“"iVE Buy loTld i-mli. "YvFrtlifve - r r 1 old it 
SUegf Ob,, Brat <frt. Fort Worth, Teg, 

tVANTKfP. AnUfiSfl Jjw-k*. Tlo-'ikfl 5a 
lork5, 3ft Nurth Third, lllchraocnl, Ya, 
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POPULAR MECHANICS ADVERTISING SECTION 


MAIL ts vour discarded Jewelry* Rolii, 
cr^wlls ntn( hrtdft'&r watcher diAiDOddi, 
MUer, platinum, Muncy prumptly ni-iMed, 
iSoods- returned if OJT^r rKu-f'iL. United 

States Smelting Works (Tile Uhl IbM j ablnj . 

Dept. 71. Oiiriififl, 

"l El N UliEba Of poupJe hava itrtt I heir 
(i]ii geld. silver. plaUMim jewelry, denial 
Wi-rk la trrt, Why PKit in-i|! J'PUCS twday i 
Highest prices paid- ifalisfiH'llnn guaranteed 
□r sqciIf: returned, F I’n'l-rr, iias riuull] 
Hearn Are.. ClretD. Itl- 

— Wanted — Burk nhwbftr* o-r fcapaliir 

\fiHh iinpes M-vgaxinr- lVp v. ill 1 1.1 v t!"ic each 
fur (lie rnllmvliig mpics delivered fu Us In 
tfiHHi cDnJitkn: August, IP IT; February, 

March, Mav, Funr, .July. ItlH: May, July, 
1 alii | April. Sept cm I ht, October. Xiiroinber 
TCitirj; December, l M3: Nuvemher, 192^3 

August 1921: duly EU'Jii; January LilS'i, 

Fend iq Popular Mrchanbs Magazine. Room 
Tift. 29ft Esut Qt|LN.rii-> if: hies go. 

FOR SALi— MISCELLANEOUS 


TYPE WHITE RS. M.inmiyrles. radios, 

' $4.97- (BUT, TrnflS, Lradi?: agent- wanted. 

Knight e . ] Tin hunisl. Hi, Louis* M d. 

ADDKEBSOtl It AIM i‘S. UlUf r^leji-rst. urn] 
tlgrupliB. eo^toPC healers. iJuplICMmr-, Ii-sh 
thriri lvi I r price. friiaranteeii. PnlLtt Co., 

117 No. Wanker Drive, ChtHvgft 

Wat^UMAKERS Lathe for »l* it a 
bn r jeu I n. El. Jacgermann, HR? 3 Ensign AVfl., 

Pi. Lo uie, M o. 

1cT;F JtTTi E H A T f STi It u ibi ne, horn gjli n i E" 
Incx-pcns-ivc I u b lb L I LL 11 1 vet better scrvLtc 
Lban lee. TfeE* owd ;t2S other prartlral rtrtl- 
clea in nur book "Homo Merlin Mop,'* Jmt 
ttflk for till r find ‘'Handbook for Wfuncn. 1 " 
containing TiiM valuable boilfidialii help? and 
pny post intth St rent 1 ; and poslng-e for I Iho 
two Ijntilts, Popular Mwli n riles f rc^, EUkjiu 

Bftl* E, Ont ario Wt,. ChLcsgu. Ill, 

IkVIT JjElV fstlop— Hu* lo run. Mini com- 
pklc an4 aulfeorllalKe in format Jen over 
compiled on tools needed. Simp equipment. 
ChargllMI inCfEmda. opening battoriES, wort 
Dft platen, jara, case, etc, Cavern auto, 
radio md fann lighting batteries. Hand 

for Ida li'iO-page hook end pci postman 55. OB 
plus Damage when lie delivers same, tr 
mEinLde U. S, rei nit when ordering, Pop- 

ular Media nlr* l're --, Butun Silt, 20ft E. 
Oni-nrlo Si.. Chicago, 


FtO(3TS AN P HERBS 

HBRHS* It'- ii. Oh. i It:- . seeds. All. !■- IruJ-. 
S“kt bor, List? free. Dotunic?, HU West 
llSth SI, Chicago. _ 

PENMANSHIP SPECIALISTS 

PCVM \NSEIll' cimivi i i mail. tTTTT 

toilnj- fur tree rnlder. Your ditmiluro 
v-rLltcri alx hu^otirnl styles ST you anrlo-o 
Hie. .Metrb, Pennutiislnip SpeftnJjijL, Bos 
10 i, PaiBdcm. Calif- 


PERSONAL 

“TCHALCn liltl'it l»cn I in I! i.T If. E‘IL>'. 

Sail .099 iii-ed Superli.s to help Ftnp rlc.iretti'M, 

i tirur>, fbcuflns, pipe, e nn n Trpiiltiii-tvt -ent 

D rt | Mu 1 _ PoEts V- 'Kl if surrtWuJ. Suporba 

Co, h T,SI. IlaltlnHirc, M 

T!1 Y - tTmhfi* for all - sHtn Irrlttiknar Etc. 
Ch Herat, Bo* :i 2 TU. Miarui, Fie. 

fcXERCISit Fat Ic*?, gfnta. bark mtl 
fRint muscles with = ingle ctcrrise; pn> ap- 
paratun used, fnNtrurliaria onP dulhir. Clar- 
rn- p T'dlierC. Hlivimd, Mliiit 
i^RE Tnn ald *t toflsl 0ce mir adver- 
tlKciitent on pagP ll" 1 of this incue. The- 
Hteclro Thenonl t'fiiupany. 312 S Morris Are,, 

FtitdiertvSile, Ohi Q, 

A 7H A Tl-Jt H t'nri' nlsi^-‘“¥ * i * ttl yatir wnrk. 
Write eialth's BCirvpfB, PM' 111M. Wcnntehrr, 

Wash. 

il(77 Mechanic. ttnoliT Out, tieiff," revlflert 
etHtiap — iuii aut. -i i uaitea ctwiiaiplmi ISM 
articles nf new mnlcrhLl never nefeue pitn- 
il-3teil in tMink form- Killed with InreTemnH 
things to make m:d da. Uwnera nf the old 
fdlliuri wi(3 want Ihi.; new book. DEllverrd 
in your door C, O, D, Simply par podiiinn 

S'J .in 1 po tigc. F'ipuIilt ItiTlismiiM T’rL'^s. 
HfHHSt ill) I, 200 E. Ontario t?E,, t’hlcugd. 


Ihiioj. T^RDii'JT-'C’cmnils i Ion, Circulars 
Jl.prt 4 TOO). A[iplJeatln,i] photoa. Statup. 
Nat io n n I View 1 , Winona, MLr,n. 

Mulled from Canada Inf - TI tT 

OmM-i 21 Qliu iniorc Itovl. T-rrnntn. Can. 

MAtJlir Trick *, tipi irjihs, coin tricks" 
Tnmiu niafir. hypnetlsin. venlftiiHjirlnp. 
Popular boqlu Itk each. All sis. iirte. ye«T. 
Frhncr, 2101 Jefferson lAiuistil Jc, I<y. 

1 1 r 1 1 ,'F - 1 N Fernftura artils” ennvcti Ee nf e, 
nunfort arid bctiuty in ysur heme n[ ter.v 
loiv nisi. Any blind: man nan build is grr ,1 
i arid y -f Ibin spare -sarin a fuirtiliitt^ rnun 

si |y- followed Instmet Jnm ih enr rc- 

nmrkaliEe book, the rutty cine op. (hi 11 subject. 
Jjp[[r-¥tcd tn your door C. Cl. ll. S Imply 
l’iLV postman t2 “0 and pasHajre, thrputar 
Mndiiiiib - l , rcs+, lloom SOI. mm E, Oniiirlo 
Kt., Chleaffe. 

i T3 IljllfiiifiTSi JbgtdWiSS - naHa or - hiiu- 
i"t|-. e ii ft, siHlurai, palnb^s r'irrerticn. Wrtlo 
■nur ailment for free InfornittHim. Eugene 

Riifnn- D lhHi, |'{:jnrlnn., tircKr 

HEAD Healed M him ne* In Dark: messages 
tifalnc.l by a.mlirtif-ir ; tmnird me usage ap- 
pears dp black jilqtL-: spirit mc'-asre appears 

on dan* In drier'.-; we; spirit rappliii, r r: ; 

wJrlts appeay In rhe ilurk: nnswer fluestiens 
wrlncit on folded pjip^rf c.idlc bllndfiddcd, 
All this yon van da wllh dircr-H loas in ' Bo- 
bind the Scenes with The Mediums. " i>Q 
Irt-st secret's, of medium;- fully e^TJOF-Bil. Tub 
beat liMtuha tnoct bsiliinir, yet all easy t > 
do, Sriqd no money. Ju^l write a pmlal. 
Pay p i-i mnn 5-t, '9 :in-l piV’inl ehurqc#. pop- 
ular Meehanies I'ress, Roans 891, 2 (J« R. Oti- 
lariu -St. 4 CliJ c a go. III. 


MISCELLANEOUS 


MIRROR N Rfisilvctei] id bomr. Costs nenr 
5 cents jicf ?'|J(H.rs' fmd; yuip idrrtee T9 ccnrj. 
Inimnn+i- prvilt* ptatlhg niptapstl^. reflCctwra, 

tableware, etaves, nEflnistsibg neiiltrate. dt. 

OutfllS furnished. ]>rtiHls ftft, 

Sprinhte. Plater. 2SS, liirlun. [nit 

T A‘i a l f {mlTv7i — till t fits , mipjdles. UEuREcatcil 
lUt free. "M'tdfrj.," JluT Put-inani, Uel r-ilt, 

t :oM I tf ' Ir.k h k'ctrh made far yiiiTr - jiR TTo 
for Wend hirapEh-ot, si air hal«h,y, 

t'hulo ret unted uninjured. Uurlarid Lewis. 

SL I'hari^f, _Jlcr. 

flT.tXlOI’J) PiiHm wpained. rtfivi-r# SI.OD. 
L«un Hliipiiorui, Il.ui blit AvP., Oakland. 
Calif. 

I I ilNTl'l." BE l ;,i Inil r-h . diH.ui a rpfn bhcI 
paiehintf. Ynluahle new batik, the 11 rat in 
its held. (Mthi.iEns pf^r-tteol lipstnicip-u cm 
iLi [ leg tli La work and il3-.ii treats on materials* 
tools and priieosEO?. 5 j;j pajfL'* an 3 litiT ULus- 
t ration:. DolLveued to ymir diKir r. tj, |). 
Pay pcH-Mmin and posiajfo Popular Me- 
H'hanlCK Press* liuom 8D1, 200 K OntuTfo 
rtt , Chp ign. 

rn MVrt ic'; I'iTPlT W'\ L!H.ut " lho: Ipstrun- 

tin;:-. SJ I,m Ha[ J sf :if I Elm gtianntecd. n : Lin- 
p[g ICe. K eeh'H Studjo, tJiiMbran. Colii. 

A Lt IT S'l’S I ■ ,| rl .a >n Is H . \i.. t nil-. p ijh-‘ 

ilslii'dl QtiahmEml nuwiey-bnrk plan, S3 (US. 
Carr. a-SUH tlc mlL. phlln l dnhl a 

COMMEHClAir J tj^wTuk- Work (1050 
reHsonabJe, B. iriLi.lrcth. S3 dll I’Jinkin Avd. , 
N'civ Y ork < 'i ty, 

CALIF, LiiH'ky sem tit pliu gold hi feil 
Si, 13 rally. 13 m at 3, Ah-ade ^Eallob. Loj 
A ngclu*. 

A It) tS'l'ti ~VJ asEm scene j; L dogi -“atn rr ih : 
fleer, Efkliuo&, Ewtcmpoles, Binders. eti\ , 
-an Ixo lihrn finish double weight paf^f 
]J'4e l arb, ilrt!(vb SI, 2 . 1 . Elmer Hew], I3.isc 

1 ST. ,1 uncaw. Alaska. 

TBE Aii« of the Air [« Her#. Far nlF 
ill ile infnrmatkip an bath airplane building 
and ilytr.f We tceoiniu md ‘'ikoraiJlBae Cun-, 
itruct Sim and Operalton," hy Hath bun. a 
hook used In gorermuEnt schonls. All fea- 
tures of construction treated. BtnrE no 
money. Pav pnsian^in S3 ,99 jmd pi>vraee. 
Pbpular Moi-hanir* Prc??, Ruosu * j il. Z'Kl ti, 
Ontario st .. Ch ics go. III 

‘ TABTOOM Kd Fnr PrDfU." rjirtoort 
IiJiiH, markers, canted’, scilirm plans SI, 
pmiftpjii'i. Fiiiith's- aoniiia. tisi. A Vena t- 
cheO, W*?h. 


SKBTCH PuT trait pr cartoon fram phqto, 
Sl.ua. twill SE.70, Betters ±Vvaklan Artisia, 
^lii.U-f-a, C.iJir. 

Ii A ttr iA I X Rnlletln, Trig variety a( Itcjus, 
lOtifitari Cnui pany, Honolulu. 

ISVEN’TORS X i it ire: Your Invention or 
LniChravcment can he sold, or iti r.-anunierrlni 
value can he dcLcrmlnrcf, irllhout the cs* 
pemre if firit gctlLiig a piledt, Ij.v us ins 
•■■nr new viipyriKhtcd Invan tori ProlHtlon 
B.v-ieiu, Write for full pHriltfilan. In- 
leiunri PraUftl-m ISuirsu. IX'pt. A, 2'YJ2 
l>te* A vc. . Chilli go, III. 

"IP Ymi wsnt in fly" lit Alexander Klc- 
min. brilliant engineer, teach you. With 
urcst ^klll wiinle r-mirfo of UainLna hkl bem 
sEiniJlIllcd and mink crrEl a! rlifai-. Re- 
in iirkn hl> lj'.;k ic^ohc; In piasi pr.ict ifal a ml 
easily under dHtwl f.vshioa. • Itet-onimendeS 
by skilled flyer?. Retit C.O, D. s nywiiero 
In Ll, H. Hlinidv jiuy pD-=lmBn J2.I50 anr| 
postage whrn rirlivcprrl, FeuI twpntM tu 
■in'. uildrcK-E djHin r reel pi or price. Papulae 
lar Mc:-linnir- Fn ■■;. Honm B&I„ 3fi1> E, On- 
i.itJh .Hir.. H'l’ir-ago. 

TIM 11 Cm ill- 111 apjJlMajr f;if pat eh! s. Hw 
I ■ n sre n l it} and 111. ClatL-nrir A O'Brien, 
ItcgLsIvrvd Patent Attorney, M r a shlBStnn* 

d. a 

CASH Paid fur BiiilCFrfUe?, Inaecta. Eca 
K'lru-Etilr |yj>tday Advert iswinent «n page 3S. 

AIR Navigatian am| me( wrology— A prac- 
Eivol bi-ik for ciury tiycr. Capt- ll. litincun, 
the nuilior. has prescaied the iglsjfti fn + 
slusplti. noll-tcchnlrsl iray. 24i Li-ikW- 13 - 
lu.-tratnL Bet3vei-cd tn >•«» door i\ if- 11. 
HlmiiJy pay posIrnJm S".J and [mitfigp. Pop- 
ular Muf-hanici Press, llwm SOI. LMu I-;, 
Old aria St., t^hica get. 

LEARN’ 'FaEtaoInFr. Inst ruction caliilrtK* 

dl me. 1 f it kr, i‘431 ^lain^ Norfolk* Yj, 

JT’ST Out — FEfSt hook an ill-dorttk ra- 
dio sel ’-clear, lutersstini and nan-f«ehnkBl. 
Cavcri dynamic apeuker?. ni:a. Written lw 
liamcch A. Hashaway, Tuch. Advher, Chi- 
cago Llully News, imj pages, cloth, IlliJi- 
irale'l Pay iMEfman ELIO plus postage iitur-n. 

■ Ills very. P-opitf ■ r Mcnhanlrs Pre?:a, llc^jiii 
jb> L , 2 n i * E:. Oyt iitr o ^ l. , PhEcugQ, ILL 

HOMEOPATHIC Ami UEnrliomlc prepara-i 

I3un * fcL-nl rinrtnnJrl to *11 part* uf I Tic ururlil, 
H.ipu a I .1 r: > I ;■ !.!■■■ free Kiihey Urns C-i, 

; 9947 Iln y-ensw-ijoii ai-ii-. L'blrapo, III. liiljl)* 
tLdhcd vrti. 


WATCH Repairing n ri J making shows hair 
to clean and repair frU klnrli of vratchei. 
2E4 page boat ivlth n:eT HI nitrations. 
Pay p iToiim. an ! po»tu$ y when Ivo de- 
lL:crh tiaok. Popular MurhiuilcS Prc ;i . Tbjmti 
S91, 2niJ E. Ontntin Jit, s ChktgD, HE. 


“IT'S Will" IFkrasitEonal snasr ‘2'e her 
copy. Over nil wauzes, fui-lrots, cEn. Et- 
(mflHliniiry Inu j.fli r = In jolihcrs. denier i, 
-j gents. isiU'if leaehers, err. Chester Esther, 
Mu-le Fubiiuhrr. 12i We-,; 49|h a#-L.. New 
YorR City. 


RADIO S-i-tv B e ilili L -^iiulr men. ilcnlvr- 

saleopwiL rxihTlmenicrt snrt designers’— yuu 

Will liJirl Orake'i M I ■ tl ■ ► C V (1 I peu Ee I.nvcrina 

1 . 7 s>0 suhjccls arrun^i'd esper-ijatly fnp yiujr 
unc. P2fl pagc.s, i.uipl il lust rot ions. >t..»i 
ruiipri-licnsivy ri lla rcfiTcpiA' ti(Mk published. 
Tt.-iiv.TCil to .Vitijr dPur O, D. Simply 
pay pi’tii.m 5 r l and |ius(asc Fupulur Me- 
vliunEi'- l^re^-iv. li-i :i set 4!i|. S00 1 K, Ontario 
fit., Chiraita 


CfT.H Ahv Iji. irjy rjm innkc. Simple, cheap 
tin i-Cfc-i, 11.35, Sm-i IsncwE. psUlcubrs, -Je 
■tamp- M. Day. WlndfulL In dL 

TELL AH anuy er ^ , 0-n 14. Ofl-fl live Teaderi 
nil about iitur offer! If you hnvy anyth tnjf 
Id ecEI . huy or tldlimt. or If yeu have Any 
reasonable propesBiun, tetl -vur reaiEcr? □ : I 
about It — they’ll resti-md ipLlrkty. Our bwk- 
lci "UiiW ti» Crvalf Myrc BudneaC' cnnliini 
Borne very In remit lug. helpful facts. Writ* 
today far ymir mpy— |t‘a free. 51. I.. Biind. 
Mnnniicr Clavslfl-tii Adi-crtHiiig. Popular 
Blevti antes llagaElus* 20b E. Ontario SI., 
Chicago, III. 



DRAW CARTOONS ~3s 

Cariooflitii earn frrtm $39 hi $^59 per week — some even more, Remulcafale Cirelr 
Sytttm tf Drawing leaches yon in halt the naunl ritne, Stiidenfs frorn all part# of the 
world are enrolling for thia exoeptiondl iniEnabtion. fmi mat criticism service and 
up -IO’ I h t: -mi n ui tr initruclioa make it easy for National students to attain «n(oeis. 
Send fur interesting ROOkl.RT md SAMPLE LESSON PLA TB aap I aju i □ full detail? 
of the Coune and whit National Undent* are iCfiOmpliihinl. Na salesman will call, 

Tli* Nat tonal School of Cartooning, +*3 Proton bios,, cintlud, Ohio 



POPULAR MECHANICS ADVERTISING SECTION 
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Wonderful New Easy Method Now Brings 
College Training In. Drafting To You At 
Your Home, In Spare Time* Quickly Fits 
You For Positions Paying Up to $150 a 
Week* Yet The Cost Is Only a Fraction Of 
College Training* Get FREE Lesson And 
Facts At Once Without Obligation! 


THIS VALUABLE 
DRAWING 
OUTFIT 
FURNISHED 


You Can Be A College 
•Trained Draftsman 

Without College Cost! 


Learn Professional Drafting While You 
Earn . . . This Easy, Fascinating Way! 


Here’s great news fur every am- 
bition* man who wants a re;t 3 pay 
job in Drafting!" As a result of a 
marvelous, practical home-study 
method developed by Chfeago 
Ted i . you can n> ■ w I >ern mu* a 
College Trained Draftsman and 
prepare v curst' If for a big-money 
drafting job right at home in your 
spare time! 

Entirely Different * , • 

Simple as A- 8*C. 

njust the kind of practical train- 
ing that employee :liv looking for 
in t In:: men they hired Training 

from fin old-ttUUihliflhftd Collctr-e klinwu 
and recognised the ,W arid aver, 
trnlike ordinary vcbooling, Think i i 


ir — HO luird lexT-torroks In muster— no 
involved problem:* HuiveJ and 

praelirtt] throughout. You gel the same 
tine ilr^A-ijig outfit, tin 1 s-iiTtH 1 interest \Ma 
lesson* preinirerl by trained expert ami 
the msdii | U’O'l ii’;i.] ii]>triirtiuT| :i- ure- 
.wrl and Ui'jjtIu >ifdit nt 9 bo Ci.ll.'jro, 
11 a Few --If i rt. weeks you ru ester nil 4 1 • 
bill -mrurny pr limit io> yi.m iuv*L to (undiS'y 
you Eor n Sint- limiting jindtion! 

Drawing Outfits FREE 
of Etttra Cost 

A full .net n i linn drew ins in ft rumen |s 
In Imndfeome packet c;lmt, siK’i iiil draw me 
table and hi Eli-gradc drawing <mtU in- 
cluded wit bout ex r r;i cowt* iivttyUiijijt 
you need furnished \ 

You uft‘r it to yoijrardf to at Icint In- 
vrhtignip rln- n.-ioTii^binK CVlIeg^TrftEti- 
i MK-I n- Drat l iri(r-Ar-33oi]if' at once ! The 
< oujii m bring* full r-o ft Vi tiding fliers and 
MiluubSe lesson FREE! Mail it thii 
very mi nut ej 


FREE! 

Semi no Money. Just lill iti and 
ni;tll Nae Coupon fwlo ft NOW! You 
ft Lit nt on CO receive appoint ri j. rr*^-* 
a trial le.'-ioiL tfifit -rhoft-B you how 

reimirtaiMy ciusy pd fuseminitiii it 

Jh to letii ii ' n-lkure Drafting right tn 
your own home. wit trout leaving 
i'urir Ini I.. Ji will pay you to Sp- 
vc-rflffate r.u once jf you want i real 
pay job Ln ilrumnipfl 



CHICAGO TECHNICAL COLLEGE 

Dept* A-2Q3, Home Study Division 
118 E. 26th St., Chicago, 111, 


If you live ncsirhy, visit t he 
College. See how we irain 
DraJtsnnfn for pay jobs, 
More than l. (MHO attend every 
year. 



( Tech nii’ til (JnJlcltc. 

I'ept. A’iQi, Home Nl title division, 

MH E, 2 hth St., Chicago. til. 

nit "il ■ :H i^v =-* • 1 h? FRET-, .'ifniile U-.-nri nr,i| .'t.riirJff'- farr* 

* 1 »UiT ym.f IIP* MUJP !>yVclli fchill '-Jin. hli-* m*]i ft* JUUMtT H "al Ir 

yn* " l t Ffairuni nl Immih- : if a- v. ■: i . t it i»i rtiu r<.llr*n in 
e r.nTi-f-j. rim dnn iwa iMiLI-gule mk: tn ,i,> *-*>% 

AM'ti* 

J"pn-n 


firnti , 


,*r,.y. j ■ ■■ . .flwflijMlirt.u 

I - l l-rif if i-, ,i| prihr to ■ ui, far our i.'niri . „ r -.- 

in (ITU It ijiif, Lippyrtnn.ii ruiaiju * i i 3 r jx.n b-m 
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See the Ubrld 



Taste Romanceawi Adventure 
‘in the Far Lands oj the Earth * 

How often you’ve longed to see for yourself 

the awe of Egypt's pyramids — the beauties of the 

gorgeous Mediterranean sutistrf^the squalor oJ China's mil- 

cieitt citie&E 

ripeitd a few years, or l he rest of your life, tasting high s*d- 
venture on the hcycu sens nild in all the world's great ports— roving 
the earth 1 n high trays atid byways Von oli tn do at FREE— all your 
espenfes paid — and earn u good -Nilfiry isevUIrs* f 

Only ore profession win carry you around tine world fit WILL trav- 
eling like it gentleman. but finite, the mtrnt Interesting .n it pl&iHaul 
wnrk there — Radio Operating I East I y rnu| pulokly learned, 
there'!* an other pri dii^siu tl like it for the mn.i who wants the ev 
|}*rieaceH and pleasuri:* ed world-trawl. Mfrd to -operators afr nthlttl 
■I S3 *e i -con i if Si?" 1 1 is like the one ah-ow-n litre mu-t carry from one 
to half Sk dozen or more. s 

f 



Take « Look Beyond ^Skyline 
Without a Penny* Expense 

R-idio operator# aboard otiao linrrs Zi ■ Itmiriouaty 

— iftev nink ns officers of the ship, Sl'caP, * private cabin, 
sill oc i Kir living needs are Inniinhefl tree, and besides the operator 
draws a good salary. You can learn rtuieMy ami easily m home ih 
your spare time to lien Radio operator through our prat-: leal training 
un*tluul“. Take a. look at the V REE BOOK which tell* how — mall 
coupon below. 

Tills u. S, Oo vcrtiuietLi-refcOgnJiied. school has been training stte- 
ressrtn operator* solace mi 4. Our sradiMitefl tire all fiver (lie tvnr'M 
W* maintain an l-'niploynitnl Department In help put you on 
your Own ship, The famous KACOSII-TKR, a patented homo 
code teacher, given our *1 mimr*, Lfs recoGnlzed jut the Wt. ittul etude*! 
way in team the Radio code at bonne, A few short mouihH, with 
tin? aid of the famous Naco meter and our rptick homo training. nttd 
you ton can ben f-sSly dmillik-d Radio opera rar, titling in your cabin 
like the one shown above, hound out: tor Liverpool or NfignMkl! 

Read the Free Book that tells all about this fajiclaathiit p'rofewatoh 
and our practical Govartmiout-recomiLtod methods of train Las you 
for it. Fend coupon TODAY — nr> obligation. SmeclDlT tuition olTer 
now un, Includes the Xapoiticter, farimus code teaching machine. 
Find Obt what Radio offers you. Act at otico. Mail the Coupon* 

NATIONAL RADIO INSTITUTE 

Dept, OAF WASHINGTON, D. C. 


0 P 93 OQIL ®t?t?S© ®©CP^®C 9 


National Radio Institute, 

Dept, OAF, Washington, D, C. 

Gentlemen; Without obligating ins in any way >enil mu 
your tree book and inform at inn about your Ni ammeter, 
the Home Code teaching machine given with yrmr course. 


Name. 


Addnesis. , 


Occupation , 


Be Cheerfully 




STRONG FORT 

Builder of Men 


Cheerio! Ktrchgth paJV big dividends 
In are. Everybody likca a man a tm 
radiates Cheerful Health, strength and 
Energy. Wherever he goes he makes 
Mends who arc ulad Id he! ;■ him Oil. 

You can be Strom?. Vigorous and 
Healthy. You fan lay up a storp of 
Energy Tor the year* to rnme, that will 
prevent chronic fUsordars which make a 
pessimist oUL- Of you and Oil Use y i II to 
Collide all utnuciphcre nr Rlijnru wherever 
you go, There is no place in thin ruartrnr 
world, no ehitkov fur fiucecsft for the 
Grouch. 

REMOVE THE CAUSE 
OF GROUCHINESS 

bfctisiKe It isn't you - it is some miserable 
ailment uajoting, nagging. sapping your 
vitality day after day. You just can't 
be C.’hccrfut and Happy when ( ou- 
st ipatlon Ih- soakirii; your system With 
vile poIbous, when Dyn [M?pSla abd lu- 
rilgt-t.ton make joUf meals a mi- cry. 
when Catarrh. Rheumatism, Neuralgia, 
and such ail [Emilia are taking: the tuck 
out of you each day. 

The nslnor atlmentfl of man arc mostly 
preventable, but they lead to serlouis re- 
sult*, dlfleane and deaLh. YOU don't 
imve to put up witti them, arwJ fake 
eliL-mecH. on lesltip peneonil comfort and 
that Immeasurably Vhluftble nrestiffe 
that comes from abundant fiealth, 
Ihn'Tieth and IJnergy In busIneH* and 

social lire, 

FIT YOURSELF TO ENJOY 
LIFE 


You can do 3t if vou will stop fooline yourself about >‘mlr 
condition — Lf you w-llt rectighixe the damage your weakness anal 
ETOLaelilTier-; ure caualnE you, and I ake stetm tu build yourwlf up 
i will gladly allow you how to do It. My tiff is given to building 
Up weak, sickly, riervoit?, Urcd^utt nien. I have siMinl :i life- 
time leanilUH the [julckest. easiest Mtid hurcsr way. 

t wilt teurh you how ro build un eiiuJ control your Internal 
c-itiias. How t-o enrich your Ptoou i-;mulFiutEi wn>=te wUIkiui 
druas. Regain yourvKwlity by strcnfithcnlng your vital organs. 
I fe w ro round out your euuhcIps uulLi your tlgune Is ftLir and 
symmetrical , and gEneratg the Health and Strength that bring 
with them pep, jw^-cr, Impnlucfti ;utd enc«-ss. 

SEND FOR MY FREE BOOK 

J1 LIFE'S EN ERG Y TH RnllG 1 1 si'RoNf ! ft>RTlSM," it 
■MB tell almitt SiroiiHforTJflU] of which I am the founder. It 
will do Tor yo-U what It alreftd V ha^ nli^tiv for thaUI-sandP nif Ollier 
dlsenurage'l, sickly men and women, U never mils herjLiHv si is 
VMlUre'H way. It Is hjised OP the marvelous, tkitiiie-Oefltori ng, 
rcvitulKlng Force wlileh N'alure wisely Implanted In humanity. 

No i ; ijli ter wlutt your Iitcsctit ennditluii is crwhnt brought yoti 
io it. I can and will Improve it lhO f E it you will follow my «iirce- 
tlom. No indent mfidicineF In my method, tin apparatus to 
buy. A few minutes In your ben room varli day will work 
wonders, 

Don't put K orr. send lor the book SOW. Vrs FREE. 
YOU would willingly give a lor of monevjfor it, It you knew|w|iat 
si contains. Enclose four 2-eent stamps actual pus; age no lb Li 
fl-l-TMtgfi tlCOk. Mtrrl I will mail yoU i CcpV a( (iri» If 1 'niJ will 
mark the ni Intent you uotlld like to etlmlnPtC, 1 will setttl a 
fChEef telling how It Ls done, 



Li Artel SCrtindKi 
Send me a copy 
ftiroQBfertlsiii." 
mallllm. 1 want 
. .Colds 
. .Catarrh: 

, . lllllll 

, , t fay f tver 
. . Obesity 
. . Hrs^ai he 
, .Thin ness 
, , Rupture 
. , Neuritis 
. , Neuralgia 
. . Flat Chest 

Name . 


rt. ih-pt. 11. NcWRTfc, N. F„ v. S. A, 
of your U4-page book. Life's i :nergy Through 
I enclose I ^-cent kLaroiM, the Actual ootsl of 
tc rid myoelf of the ailment checked below; 

. , iMnrmitj , .Weak Eyes 

, .Liwftinivls , .Falling Hair 

...Heart Weakness ..Poor Mi-miin 


. .lelhurt Wind 
. . Flat Feet 
. . Constipation 
. . Illllniisciesx 
„ .Torpid Liver 
. .Indigestion 
, , NervoustiCh.;, 


Rheumatism 
, Pfior Circulation 
,Skir Wlvmlers 
. 1 ) V! s |Wj>n den cy 
.Round Shoutilevs 
.Lung Troubles 
.Increased Height 


Age. , Occupation. , . 

street 

city . Htate 


popular mechanics advertising section 





NOW.. A Sharing Machine 
That Ends Buying Razor Blades! 


A T LAST ! The invention every man 
_ has been waiting for — a device that 
practically ends ra^or blade expense ! J* T. 
Main (Wisconsin) has already gotten 1,500 
slick, shaves from one old Gillette blade. 
E. L. Vina!, Oregon, hasn’t 
bought a razor blade for two 
years. Thousands write letters 
like this* Millions of dollars are 
being saved by Kriss Kross users 
with this amazing machine that 
makes old blades like new — in 
fact often makes them keener 
than when new! 

I 

Unlike Stroppers 

This wonderful device is far im- 
proved over ordinary blade sharjieners 
by an uncanny new principle that 
makes "jierlert edge" an automatic 
certainty. It sharpens any blade (ex- 
cept Our ha m Duplex} in eleven 
seconds, and even 'a child can safely use it. 

just imagine what you could buy with the money 
you’ve spent on razor blades for the last ten years — 
and how much you can save the next ten -then 



Razor Blade Madiine 


you'll realize what a wonderful investment Kritis 
Kross is, But saving razor blades Is only cure of 
many Kriss Kross advantages. From now on, 
expect shaves that are 50% easier, cooler, quicker. 
Xu more tender, burning skin. No more tough, 1 
wirv beards or "missed" patches. 

New-Type Razor Blade 
FREE! 

To introduce Kriss Kross strapper, 
we are including this month free 
samples of a revolution in razor blade 
construction. Made to fit your present 
razor, tiuaranteed to last longer and 
shave better than any other. Expect 
a new shaving sensation — Kriss Kross 
b! ades arc made of a unique steel, 
made a new and better way. Tear 
out coupon now, 

KRISS KROSS CORP. 

Dept. A-3714 
1418 Pendleton Ave* 

St. Louis, Mo, 

MATL TODAY 


KriM Krois Cccpciralioit, I 

flopt. A-iTH. H1A ruivJMoP Avtf., St. l.puii. Mo, 

1 Siml ipt- of Kcikh KruSir Slroppcr, Vito *<■ ml 

' fr'tT ^juaijhli' i >f yisiar nt'W LylR' ~ it? l.e blade for . . ■ ■ i 

] RiLELft, i Fill Jn, j uiar tti&ke of razor J - 1 

| MlB* r , , . M - w , . > , - 

. Arid™** 

I f Ely - Btat* . - ^ , 

□ l lii'fk ln-rv 1t>r agents' money • mfilclitg [jlilla. ful^ tims' OT 

span: btailn, " 



A FREE FORD 


and 

$5100 Profits 

Become a Kri^s Kmss 
aiaji. Win a r";n •• Ford a Lid 
I rt. •< 5L- in a ■, > L al- talii 1 

G, B. Loiiphreri, U'ork lull 
Linn* or spare hoars. No 
i ■ x p o r i e n ee n e e d ed — « e 
shmv you bow Lo iJlakp 
inoni.'y. Check bottom ] l no 
i n coupon belnw. 
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ENJOY THE FINEST 


£ 

The School of 

r Xm Hoffmann 

-America's 
Leading' %Sciioois 

of AVIATION 

T United States Gcvcrmerl 

APPROVED SCHOOL for 

TransporMiirilrJ Commercial 
L Private Pilot L Ground Course J 


There is money for you in aviation if you get 
thorough training now! Our courses vritl give 
you this training — they are taught under the 
direction of U. S. licensed transport pilots and 
mechanics and cover everything about planes* 

motor*, their maintenance! and ronatruction. The train- 
ing wiiit’h the student receives at the School of Von 
Hoflmann lb the exact tramm* which he tnuAt hare to 
qualify for immediate position* on ihr ground or jn the 
air. Our equipment is nen - and of modern design, sub- 
ject to U, S, Goi'T inspection — -the cost is low consider- 
iitK actual fly i tic Lind thorough dexa of ground iiutruc- 
tion On latent modern type planes, Wright Whirlwind 
and other standard motors. No student bond required. 



WORLD'S FAMOUS PILOTS 
TRAINED HERE 


Our field is identified in the world of Aviation aa an out- 
Standing place to enjoy the licit training— a place where 
condition* are ideal— from hero was started the ‘croea the 
Atlantic (-light that convinced the what could ha 

done Lind morn recently the world endurance flight 
record wjy established here. 


EAST MONTHLY PAYMENTS 

It Efi easy to pay the Von HotTmnnn way hecaU-te Fulfill 
monthly payment* are extended. Let us sdiow you how 
you ran start now aial pity later, even after you have 
finished the course of train ing. 

VON HOFFMANN AIRCRAFT SCHOOL 
125 Lambert-St. Louis Flying Field 
ST* LOUIS* MO* 


VON HOFFMANN AIRCRAFT SCHOOL 
125 Lambert>St. Louis Flying Field 
St. Louis, Mu. MAIL TODAY 

Please mail FREE informal ion nt once. 

Name. + . , . . h . . 

Addr ess * 

C i ty + + + + + + State ■ ix. ....... 

Age, .... . I am interested [n 

F LY1 \ T G CO UR8E □ G UO UNO CO l' R SE □ 

WELDING COURSE n HOME STUDY □ 





BOYS 


It's Fun to Make 




Things 

Let the other boys wonder how 
you can make so many interest- 
ing things. Make your own 
automobile. Make your own 
radio. Mute your own kites 
and gliders. You can learn 
how to make almost anything 
that any boy could want by 
following the pictures and the 
simple directions in 

The Boy 
Mechanic 





Library 

Ant| Just Chink of It, thorp arc Pearl j 
-i.f njO weiJimitc JirliclvH 111 the Fair heftUli- 
Fi j I vnlii i mil ! name of the must f!t*rni:ii- 
Lup subject* tire iLatfd bufowi 


How to Make Things 


iiiiAi-* 

WiiihT ipurl* 
l 'l| |: -li c 
S'* 

WptfF 

TiilmE^ii* 

Tnn[i 

Ski* 

liidi-in. iiU'**h'H* 
Ulllluf 

W - lid TrJicvJli 
Mirier nW* 

S-» 'Ik? 

Tnapplat 

r. i* 

] ■-n.L.'inr *or!f 

fLfifr-e-ulrjr 

■■kU-iLi&f 

sa, 

Fr- ill Km-Fni 
a nS*-Tl«.inir'inn,l* 

A mI*icmi - li Id 
|9u>s*n 4 brcL.n 1 ! 11 > 11 * 

J>.rpjLi|L* 


Cliinii pr." Mi ii'i 
PwOTBliT* ■III '*' 1 nmrli 
I-'- TEiil nrn miAlnl 
K.e nvi :■* 

PvUltT 

Mndr-l. 

f .n4iui u L">y liH lrt 

FieuKl-EH-ti trip* 

Wi ■i.f l-ini: 

I5.nx Lr Lr*hl cjDTictq 

M min 

I j-iiiJcur iiaas* 

fetoTf* 

kiiriiiM* 

Wl KlCM 
Trii'k* 

PnuW 

hlrycl* 

FIla-fT* 

II ipNni 
Kiln 

McLmi wi-rl i n h-il, 

■ h 1 1 L I t 
HW .ns* 

Slfld* 

i-’u+CJ dnT.i<** 


Bey the complete Library. lnrluflLng 
EiiHik 1. Book a, bonk a and Book 4. fur 
$7, thus? oavlng 1 SI iw Blngle volumes arc 
5J, |i lull want individual boohs at “fi 
each order by number 1, J,3(iri- 
Win’ll the ptVNnjin h 1 els vers the Nnoka to 
jmilr door. jiaji him tins price of the IjoGkS 
ami the [MBUHte, Thoti In Ml. I r mi n h I e 
r S-. remit when Cinlnrlnpr ami InrlUdc 
Zti cunts jicr VolUiuo estrei fur postage. 


POPULAR MECHANICS PRESS 

200 E a Ontario St. 

HAAM PI CHICAGO. ILL 


POPULAR MECHANICS ADVERTISING SECTION 


S 3 




Builders! litres 
A Mt i ssaftc of Vital 
Importance to Every Am- 
bitious Tradesman in Amer- 
ica! To Help You Win Promo- 
tion in Building at Man Sized Sal- 
aries, This Old Established School for 
Builders Now Offers Quick* Easy* Prac- 
tical Training in Plan Reading, Coupon 
Below Brings You Absolutely FREE a Val- 
uable Book, "How to Read Blue Prints”; Also 
a Set of Real Building Blue Prints. Write at 
Once! 


SEE HOW QUICKLY YOU CAN BECOME A SUPERIN- 
TENDENT OR BUILDING CONTRACTOR BY THIS NEW, 

EASY BLUE PRINT WAY TO BIG PAY 


E VERY man in the- Building 
Industry today kiio«^ that in 

order to win [JToniot ion nod 
run big building jobs lie must 
understand Blue Print Plant, and 
ispeeifieatione from A to X. With 
;l t ns: tin! muni :+ is easj pr to RoRE ll 

big pay jobi u Building. 

Tins announcement spoils wo ri- 
der Ful news for every man who i=s 

E iriicticftl cud uinbi 1 i 0U -s, Here ut 
ir.it is nn opportunity lor you n» 
take a quick, tu'isy sU.fi that will 
briiij? you the enc-cej^i you have 
hoped for — if you are of this type 
uiiii ore willing to supply the huitwft 
effort nuceisauy. Remember, your 
spare time js enough.. 

Practical Blue Print 
Training 

You've needed it, you ve pray « l 
for it and at hi:- 1 Chicogn 'let b 
brings it to yOul For by a uuir- 
VuloitB new pSfrtotie&l blue print 
method, thift old established and 
recognized School for liulhlers 
brings to you in an amuting short 
time every thing you need to put 
you on the “head work" uidt* u-f the 
Building Industry. Prepares you 
for hjg pay and a real future Tight 
in your own home and in your spare 
time — -right while you are on the 
job! It. doesn't matter what your 
ngc: is. You don't even have to 
Slave* previous eduction. If you 
can read what ii written here, you 


E 


can grasp every money-making 
principle easily. 

No Text Books- — Simple as A B C 

This OHtonlaliln.fr hi Lie print fralnSnK 
is entirely uirTercut from ordinary 
Mthoolini;. Ko study Kfliitj, Potest 

hooka to wade through. Xc UBdcai 
I henry. Practical from Hiatt to linlidi- 
Jbuittl cm many acts or real blue print* 
which we give you to examine ami 
keep Twenty runout experts [:0 Over 1 

these actual working plans with you 
Estep hy step and explain everyth log in 
plain, everyday language you can 
easily understand. Fascinating 
throughout, and im easy to understand 
as your newspaper. 

Tills is tin? kLiid Of [mining Unit has 
enabled builders throughout the 
country — practical, ambitious men 
like yourself — ■ to make the kind of 
money they warned. Samuel ^Clintr. 
Funnaylvtniiu, reports that, ha hum been 
raised to foreman with an hi ere ana of 
ir;2.‘0 per ween, w, Font. Virginia,, 

*■ 11 H |im ]]iHi tjsc! tVif t L L ivUCkiJiiiJl IOSUMT- 

luteiidant us n result of ms training, 
Perty F. iilnlr, Ohuhonm. writes." 
'"When I started your course, I re- 
ceived 549,50 per week work Lug with 
pat y tools. Now t :m i superintendent 
anti unite Sibil a week for the name 
concern." 

Mail Coupon for FREE Fads 

Investigate this uliOrt-CUt to pro* 
motion jU once! Don't neml one 
lie uny. Si iii ply lill Ln unci mall the 
coupon, it brings you promptly a 
valuable free hook, -J How To Read 
It l ne f’rlntH." and actual working 
hi Lie prints iiH well oa Convincing proof 
No co n or obligation . W rite today — 
NUWt 


BOOK and BLUE PR 

To Carpenters and Builders 

Without tost or obligation, every 
smbrtious, practical In an may now 
Serure a pipy of "How I'o Read Blue 
Prints" and jl set of valuable working blue 
prints. Also, full facts ami dotal la about 
the new easy Utshomu training that Inis 
niiifle puHslhle promotions and 
bigger pay checks for acorns of 
IsuiiriiTs nil over the country. 

Remember — there Is abso- 
lutely no risk for you, ho clei in, 
and mall the 
oou[K>n below! 


Chicago ^Technical 


If You Ll^ Neevby 


Vinlt iMLT |.i£ IS.-, y :'.r.-:l 

rT f.WW buikbr* 

rp| ll'. R»me ITH-Iliil 
by nihil — nme Ltf*?.ii*i'. *nw 


hue is 

*«*!■ I .W hui l!v« T> i* • "» 
C( 1 1 '. fun. Iriir.iil-' :'l j|iinw 
by 

plum, «UT>f. |njlru« , ii'j 7 ia — in 
j'pi u r (f.»n (irut. 


Dept* A-143) Chicago Tech Building, 11® E- 2$th St., Chicago, ML 


Chicago Technical School For BuRdCra, 

Dept, ,V-UJ, Chicago Tech nulidini, 

US IE. Joi h Str^'i, ChfCaAO, Ml. 

?k?nd me m.t omse vou r fit FT-’ HOOK and complete 
*e( of FRO-: h! ri: E’ltlx i a which i LLiumiytimrl are 


ml he to kL'L’ii wit linut obligation, 
no fHilenuum Will culloii me. 


it-lH understood that 


XnUit. 


Acidre^a . 

City .State , 


Age. . . T ...„,, . . C treu pattern . . 

fwm m ■ urn m m ■ ■ ■ ■ ■* ■ ■■■■■■■■■» 


Wanted... Men 
To Read Blue Prints 

And Run Big Building Jobs! 


■* ■ 
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Let Me Make 




Quick! 

1 0 OK at those two pictured 
Which are Y OK? A pmiy run- 
drew n weakling, scorned h\ your 
fellow-met! j avoided by the fair sex, 
ashamed to drew yourself in a bathing 

unit? Simp unt of it, friend! Tala? ft I« n »k at 
that his boy at the riahfc and i-lieer up. I imc'.-i 
(ba way TlTl^ builds nn-n. And VOU'ltE 

It's So EASY 
to Be Strong 

Just give in'' 30 duvs and af*c thfi fEmajing 

cttfinKti- \hjw J-ii'tilt.lj — iw# itlfrlurlli UrW 
ftiercy — nil in a few minutes a diiy! Why Lh- ;t 

u t* ;i ' • I ■ 3 1 17 \i L" II il'n Ku J . 'E :-A !>> ]>!.- -lri>:i.ii? 

One ntaiL writes illft: " ] never put OIL muftdra 

so fiiFht ;ri cl 11 mv LLffT' Another nay*; " 1 

never thuuplj t that I cmiM ever improve! 
like I have. 1 ' Still another writes that 
muscles "Beem to grow ovcrniEhfc- 1 ' Hun- 
dreda of letter* like these PROVE that ymi ( 
too, can be strong. Re- 
member, I don't Just 

i ii' uiii-i-y Ou ninaclc’S, 

b I GUARAN- 
TEE them. 


A 

Get Your 


FREE Copy of 


tear 

mail 

big, 


My Amazing Book NOW 

la your body worth a 2c amp? Then 
off that coupon and shoot it in the 
TODAY, By return mail you’ll gut my 
illustrated book — ■ one of the 
moat inspiring, most amazing 
books you ’to read. Chock-full 
of muscle-budding facts, packed 

with pictures of men rebuilt. Road 
how , ill just :i few' mimitea a day at. 
home, YOU -mu develop MIGHTY 
MUSCLES OF STEEL. \ T <. unst. 
no obligation, no niLtafiman will call, 

HUSH the coupon. 

TITUS 

8S3 Broadway 

NEW YORK CITY 


A Titus Built Body tor YOU 

I'm going to broaden your shoulders and fill out your chest. 
I’m going to build Invent of powerful muscles, Not beef, not 
lumps of lead — -but beautiful long rippling muscles that are 
ALIVE with speed and strength — PANTHER muscles! Just 
watch those mighty sinews GROW — on your anus, your legs, 
your back. I'm going to develop EVERY muscle in your 

h-nly. And I’ll UOl (HiLj- work ran you outride* but inside, too* I'll 
strengthen your interna] orKaflS, fill you full of elorioun pop and 
energy. Man. you'll fool like shout inc for the sheer joy of living. 
Shoot thftt coupon tit rnE T()DA Y Get your FREE copy of my big 
book " Miracles in MuscIen, 1 ' R‘h filled with TUus'b own 
secrets fur making muaelos grow! 

WEAR THIS 
MEDAL 

Ht.rcjng men alt over tlffl 
world wear lit as a bailee of 
nsiifl bOotl, Made of ho I ill 
statuary bronie and ntven to 
you free. 


TITUS, Dept. M-146, 

853 Bread way T Neve York, N. 


Y. 


Dear Titus: Okr+v, send that wenderfub bi* illustrated 
hook of youm, 11 MIRACLES IN MUSCLES." (W it to 
tuc by return mail, without the slightest ciwt or obligation 
-j ii my part. 


Name. ... 


Yd dross 


Town , 


State. , , . . 
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& Carbon Eliminator 

for a U Makes of Cars, Trucks, Tractors and Engines 

An amazing NEW Scientific Vapor Humidifier and GAS SAVER has 
been patented throughout the World that beats anything ever gotten out 
before. Ii makes engine fun ALL THE T C M E with the flame wonderful efficiency they 
do on ft coo! moist night, It gives MORE pep and power — HIGHER topspeed — auto- 
matically ELIMINATES hard car lion from engi no — ami causes ermine to give AMAZING 
MILBlGE RECORDS NEVER EQUALLED RE FORE. 

ENTIHELY UNUHE ANY OTHER DEVICE. This atartlEns invention is radfcslly 
cliff occ- E5 1 from every other kind. It MOISTURE from the radiator and makca the 
car run like on ft damp cool night. It is GUAR. A NT RED to save from 14 to 1 * the gas and 
oil, stops boiling nnn steaming, makes etieiriR start easier in all kinds of weather, and 
completely tle-ritfbonizes the engine fts you run, 

This new princi pie device has been extensively tested out by Technical Engineers 
and Experts and found to give vastly more mileage, with largely increased power 
and pep irom the engine. With it the engine used approximately 90 ' nir, 6 
moisture and ONLY 4 % of gas. 


Anothpr f ( prgfiti SS higH at 

J 100,00 a day, 

YrKwUfl ll-^rbv p STARTLING 
orrst ration*-— ft I 0 i s T L. r .N L, r 3 N (,'r . 

ast ou n n a >'c or: .vttwai a* t ro ^ s. 

V 1 V p.-pi: -.ink*- MORE MONEY 

Innn Ih i' nV'f- jirfiifr. 


Pmaa T«S a 1 TRY This New Principle 
V iCC J. rial Gas Saver AT MY RISK 



Pictures here anti 
at top show Model 
“B" VIX attached 

to my own New Model 
A Ford. Hi is csr j=j 
Wnnd-r-rfully improved 
in performance- wiili ihe 
t lX Moisture Humid- 
e Her. So j» eve ry An to. 
Truck, Tractor, Taxi. 
Bus. M ari lie, £t rd if i up ry 

el net AircTftft Enprino. 
both American and all 
Foreign makes. 


Trv Ibis wonrirrfid VI.\ Moisture Humidifier atid Carbon Eliminator AT M"i RISK on \Ot It 
OWN CAR id prove that VAPOR MOliGTR 15 'drawn from Radiator to Engine} gives you (fiat 
wonderful night driving e fleet ALT. THE TIME with MORE mileage from gas and nil^liminatcs 
hard earlxio oeeunittlalion — gives MORE power, a SNAPPIER, PEPPIER motor, 1- ASTER 
aerelerntion. a SMOOTHER, QUIETER running engine and HIGHER top speed. 

VIX will PROVE ITS MONEY SAVING MERIT on your own car by 8 DEMONSTRATIONS 
— conducted by yourself AT MY RISK — ibr most SENSATIONAL, most ASTOUNDING, 
musl CONVINCING DEMONSTRATIONS you ever saw. If you 
don't find from your iPFUa that it does MORE than I claim t return it and 
it COSTS YOU NOTHING. I want wide-awake hustling, County, 
state. Province and National Agencies everywhere, part or full 
time, to make $350 to 11500 per month filling the great DEMAND 
foe this wonderful invention wherever introduced. Write for my 
F REE TFtlAL and MONEY MAKING OFFER. Use coupon below. 

WALTER CRVTCHLOW 

Inventor snd Manufacturer! flD5‘H9 Slftel, WHEAL0N, ILL., U, S, A 


rp MJ? x Mail Now 


GUARANTEED TO 

C A IT \ >< tfl i* G ** 

S A V Bit i Carbon Cluelaf 
m W l Engine Repair* 

or Costs You Nothing 


WALTER CRITCHLOW, 
INVENTOR and MANUFACTURER, 
iO£*X9 Street, Wheaton! III., U. S. A* 

Please- send me without nblicul ion or charge 
your Mil K TRIAL a oil MON H Y MAKING 
V IX OFFER. 


N nmn, 

Address 

Town ,.,...,,.,.,*,,,.6 tatc . 
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[>S for 

Jllders 

or anyone planning to build 


H+W to Build What to Build 
When to Build 

A Bold mine nr facts ran oftE-n 
tn* fom^rral into a gold mlm L Ml 
ilollara Tor bukldcrw irnl only 
fiave otuncy Hut- how 1 4J make 
more money wun the five bin hooka 
on architecture, e&rpcVrlry unr) build- 
ing, Carpolitcra make tfiemiwlves con- 
tricturH by learning t-ifiT. 1 - to estimate cor 
recti?: contr-tofom arc able in Ham I It 
bigger anti more pruntable jo he hy learning 
how the big fellow t> do 1i Mm who want to 
l>i 1 1 Irk ftnnify can save money hy learning how 
It, should be done. The new JHty Index outs below your eyes, wl (li- 
mit wnatc*! Hole?, the f lugs you want to know. ICotlilnM Tuts hni'i 
-.vnrl-Hiu rni I'* •■i i 4 «li. li >iild me nn*1rwM«n. hmtini. hetii In*-. [diiir.bl*t, irihite* 
iijralijiaw imr. Wn^prini r*nl ins: all fully mr-T-ixf, mrlmlr- niili eh* fnw voluim? 

3,1 l\- '|R-, ■-,[ prief ,-.r nnly SiH IM> (.■»-*■ pay ir ' n : - a li:i iidvr <,■- I -ok UluMrat in* 
i.'i'rt too tame* whh fl-nnf pl;ins. v, ii ■ .ut cVrn chirnr ,11«ti :i «*a ui . 

( lie Svr ■•■’•Aw*- t>f ti. J.5(w L irv - 

HO MONEY NEEPE^PONT SENS h l 

Tiki ihIck no rhnrirt t4 hot kind.. Ju^t (tend us yoi r ir*d ukhr 

:,nd in will J^tp Ite *©iiir%Mn wl "I fife W* vtJiirup^. ;'.4nn ji.wi - i! ■■ i" „ ■■■ 

il.ivii utigrlnrnt. LonOt Hum »wr. find STpl anyl-hinn you want I ■> lilf'iS hlid 1 5 *n. WlM 
• r,r| c--T i "InyFV 5f you wnr>t ii> 71 ['-.Mm. n rv.1 > $2.00. Art*r tlipl -*-inl ' 1 1 <? 4--i Itu 
,«r mmil.li -.iiitil ti»5* t*1n3 "f nnly Si't «■ !:«■ Wn 1 mil 

FOR FREE OFFER USE COUPON — — * 

American Technical Society, Oep T. GUI, 

□ r*K*i Aire- at 58th St., Chicago. Ill, 

E w, .ill, I I ltd 1,7 look Mt ibr fin i- - t- if - fih*d hi***. SVnd Ehrm oil i'wii? fHn nfTrP, 
I wali r-xn Hi in i 1 iKfiii tlionuf Hv -'oi nMiirn M' ,, “ii in !■*■« do 1 * •into** 1 like an wln-h 

2 m-ikl wild Y0*j iir.pN run! 1h*t fS fN> jh-i* infill Pi urMH in* pru^i d.f i.nly 

■S-J-Si Siiirt |ii ld S'^ni jIp» - i I ■:■ ^ nij mt V'nif in',«.«k "T 1 1 ITfc 0 pUnn^ # ."ill ! si in i ii£ iWnF 1 1 11 1 
, ii^tr*eiu4i* bod p1m> ftM o^kitMcauibl wilhAUl cutrp chpxi*. 


.^q|de, 

A Jifr-Tdil . 


/"iiijafe-iirr 1 " I .t'd'm 


Learn DRAFTING 
This Way 

These Books 

ALL Sent FREE 


Only flftrefl ralnuited n day with th«?c H ON- 
jJhJR BOOKS, will UtelMire you for a (mod 
l>mltSuB |ob in less thanayeafl Mechanical 
nnd Architectural UrAttlng from ni tuple 
htbJbIie lines to iniporfant. eamplei plans, a 
. ‘tp of a tfnut liullt espedfkOy for hcKlnucrs, 
ror men with only grammar auhooUnit. Draft- 
■iik room yraetice pluj ctiflin«Hiw made easy 
^ ad clear I 



Tremendous Opportunities 

t«c,t Dr.1li3K.il «.rn .irttr. Hy rJ .j '. t . I" ,w * n * cl 


■ '• i! |,;i , 

I -. ild .hr -.lid ::,h||iidB.-tiiruit 


I'.-Uit'p j-.il ill. bultikiL&r— |«r iA. -S»-p| rl«:» 

-p ^u^chrnl' Ptl.IAlM P^lMUlU '.uirk , <ilT tO l-riTjl 
■ -d ifn. Lmiii quick th*»e boar 

ni FEtli£, ud iHlai jr^irpuLII 


-Ti 




if’ 

iLs 


I BE« Bnoks 

Written BO you can 
lilidoFutnnd every 
word, by lSfambud 
Enffinc^rg, and Ar- 
Chltentfl, Deluxe, 
lie:;* Me bind the.. 
Hdtl p«i(3cei, 105C 
blue prjuta, chartn 

ind rriF^m 

fOU TO I 1 th-ld Uh^TlniE 
(Ob in ■•■icrhHluril tit 
M.rf l.ircHiiinL llH*. B»r:C 
tor |i'i dliT*' frm ;jh. I# 
JMtl B ■ r. n p.-.|> imm- 
WWf. 

yrar's CfltHujfdKr Membership in the* 
American Technitai Satiety riotc pfr^o 
/rnf io till tauten pf iht* famous Cyclo- 
pedia of Praftinfi. Aftmv say ihtii's 
worth mart than cost of hook*. 


mi %m in inn » >iH-k, 


ub qmjpan for * 


01 


Modern AmericanHomesWtXW 


American Technical Society 

\l # ^ Dnpt.D-119, SBth & DrciSAtf., Chicago 

j- Seftri fed - If) days' Tton use 4-VOlliine eet Of FT1XG. 

Ta return lor tuaJFlnE this coupon promptly send absolutely FREiJ 

"MfiJifcria A jnerjeon MomeSf* 1 1^ platen, exteriors, interior* plrtos. I 

nijl mi IS* t*w flinN ddinKT r^fm- l! I "Wb, I ■■: rtcuin h,>.,ki in ID day. und 
t ut Toil r>- ,r i> .HE Sul ij 1 Drrl*. El- kc*|i [ill OK C -ill If-ud 4 L .SbO lll.r l 1 ' duy*. IKlu 

;a,U0 ■ li.nmb up.U (L*.*J did im*tl pTWIi i*P*ri, 

Nome . . , . . n . * i , * * , . + , ♦ i . * - . . , 

A ddrets i - 

Employed Ip,,. *.w. + n t . 

.llWrfM. .... ..................... .rt.rtir-fll-., 


BIG MONEY 
JOBS OPEN 

fN ELECTRIC REFRICERAT/ON 


H ER E 3 ji your Chance to fitcapo fOrevft 
from crowded Jlcldw, uour pay and 
llieiltdxl future! Anacrlca's fiownst ahd 
fastoBtittrowine Industry — Electric Refrig- 
eration — trained men to ttll aalee. 

factory and exuculivC EKHiiljocii ut 
sjiluries up to R2CM> a wifk ! Hacked by 
Rcochil otorn. General r-';r«lrle t etc. Oct 
lu on the ground door NOW l 

Learn As You Earn. New Easy Way 
Ri n Irt at heme In spate than by nn mains 
new method pralflod mid «nlorwd by aervel. 

Kelvirmtor. t 'oucln n rt . Champion, Zerozone, 

(TO- < !h'j rrL|i]ftte. ijrnctlfji, faHcJnatln^. No 
text books no ttudy drudacry. Simple as 
a b.c. Trained ekru-rtfi guide yon ^rmi t>y 
step. Quickly dte you tor big pay Job. 

3- reif VocalSoirul and Employ muni IdcrvlCo. 

Hundreds of Minified students. Vadnublu 
iioelt contains many lital bictM. Write for 
lb today without cent or obligation! 

UTILITIES ENOINEBRTNG INSTITUTE 
Itopf . lift. I40t Sticridun Rd.. Chicago, TIL 

FREE BOOK ON MIND TRAINING 

An instructive book wblcfi esploinH an amttcine eyatem of mind 
training already useil by more than 650,000 ^reonk. 

T-et m wad you a free copy of "Scientific Mind '[Talnlne h wiLI 
showymi Imw- and why f'clmanlain Is tbe OBJpeyRtem of teaching for 
developing alt the mental nowerft at the same time, Endorsed by 
such dLstlouUkhed meu im Judge Henlt. Lludsey, ftlr Harry Lauder, 
jerume K- Jerome, Thu nee CliUlcH Of SwEdeiL and hundreds of others, 
write today to 

THE PEL MAN INSTITUTE OF AMERICA 

71 WEST 4Sth STREET &EfrT. si H«w York City 






Here's Your Chance to 

Get an Education 

ntiirhi^f t surest, 

Herr ia the knowjpdce (hoi iciv ™ 
cat ion — all organ i jed ih n single ■■ >.plujil 
I t is really SIX booke i n OX R offering 
in e| mpk. dear, fascioft ting style the 
uoden- tamt itig you ueeti of 
H ia lory, Science. Lit - 
eniurc, ,^ri, Phil- 
osopliy ! Rulidion 

— the six great branches of Juiowkfiee, aft u ruler- 
slulidlirifi of which will give you the education 
that brings SUCCESS and LEADERSHIP. 
Here if; the eauieHl, the mopt practical, the mwt 
interest i nfi method of self-education — 

The Outline of Man’s Knowledge 

The Plttobnrgh s ua-Telcprraph calls It IL A Unt- 
VBTBlty In itself, " 3 lore Is fhc whole: ^ctM 1 of moflern 
educruion In one thrilling Bftrrntlve or 700 sparkling 
pages — tn* crenm of the world's knowledge tor 
(juick and c:asy relf-lubprovenicnt. 

Read It FREE 

Use Th i s Coupon 


l.i’wl* C m p<" I an il ( jmtpiiiiy, Depl. &7S, 

119 West 57th Strcci, New York City. 

kifcbi- RF31.I THE OUTLINE OF >1 VN‘S K^rlwL. 
i;(m;(;, I,-*- r-i. - ■ Wc^hI, raa nttH, illi^cr.ufiJ. liurrilmn^iT 

!.i nrU. Williim 7 Uuyi", 3 ■* "It I'-Lllif-r [frum III'’ b-.i or rnrnlt 
*5 ■yi IL" tl>L p-iV-MirKil . ii.J ■ Ik il K2.DO 1K-r mrmtl, (-r,r i,n rr.nn.1 lui, 
q. lUIUl ut M.uD. I 'Jill S ■*.;!■; 0i it Jl7l ■'LlS tor V"h. "'til uEdur. 
Sj.rj.f- ii : il? m |-.' LV iktL- I 


iVllTKr 


fir 


If '.iiJiViii. 6 - niiidirlr^CAJ V ft, Jflwltlii trier.’" ’ 


. . . .Mate . 


;_j 
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Amazingly Easy Way 
to get into ELECTRICITY 

Don't spend your life staving away in some small- 



pay T no-future job. Don't be satisfied with $20, 
$30, or $40 a week* Go into Electricity, where 
the Big Money is made today — w here salaries of 
$50, $60, and $7(1 a week arc just the average. 


Prepare for Jobs 

Ukc These 

Heronre a few of huwir^i oF 

TK«tT tlon: j n[W n i o t’oy n^-t mLnihl 

mou. Our fr^ti fm pJii A-hn-iLt 
bur vim jiivea you lifetime em- 
ployment service. 

Armature lb: aor-t up teflOO Wle. 
&ubsimtiirfi t> pern i. uf 

up lii JiJj a Week 
Auto t-kctriFuifl 5M n\V k.&up 
Inventor . , . , Unlimited 
Mnintumuieo Fluff! nrer 

up to $100 a Week 
Semra Station Owner 

S« 1 ti Week ami up 
F*l!I& K ipsrt ¥<K>3 W(h:k anil (iy 


"Learn Without 

Come tu Q>yne and ] ea m Electricity in 90 
days time, Wot by books or coircapond- 
cnee, l>u t by act ua L elec trim I work— build- 
in; batteries. Dpersthiff mot ora,, wiring 
houses, constructing radio Rets, working 
on aiTpfane RngLncit, etc. In one depart^ 
meat alone we generate enough alertrio 
ily to supply ji a mall city with power! 

Age — Lack of Education or 
Experience-^ tfo Drumtuch 

You uood noad van oed education, boos usa 
Idon'tteachyonoutof books, Nordoyoi* 
need an y previous expori on ee* 1 don 1 tcare 
if you ditn'tknov.' nn arnaaturo from agin i- 
cra tor. if you r re 1(3 y en rs old or 45. It makes 
no difference* I will trepan 1 YOU for a 
Big Pdar Electrical Job in So days time. 

Jobs— Pay— Future 

Don't worry about fi job. Recently one 
Concern called on me for JSd Coyne gm- 
diuiteg. And calls for more men a re com- 
[njr in almriat daily. My licg Expert Em- 
ployment Department will help you and 
back you up os Ion ir os you live— without 
one cent of cunt to you. And if you want 
cart- lime work while riere at school, l II 
help you got that, too* 


COYNF Electrical School 

w» W H. C. LEWIS, Prviiduiu Founded 1409 

500 S. Paulina St,, Dept* iq- 7 Zc, Chicago, 111* 


Booths " in 90 Days 

Special Aviation Offer 

Right now I am g-£v injj a special tra.cninp in Avia- 
tion Electricity, Radio— and Auto Ism ition with- 
out c&tra cusL Also I'm making a very oinBclal 
tuition nifer, with b. refund of your railroad fare 
to Chican'd. But to yet these hi ( ; advantages you 
nm.d act at once, 

GetThisFreeBook 

So tear out the coupon and mail 
it today. GET MY BIG FREE 
BOOK. Find not how easily 

rmtl quickly yuUeOEi Inud ulix^ 

Fay Electrical Job, ItdOabi 
you NOTHING to investi- 
gate! Just mail coupon. 


FILUN'MAILTOOAY 


■ H* C- tewqi. President 

! COYNE ELECTRICAL SCHOOL 

9 SOO S# Piiulim St- T p«pt,J[0-72c. Chicago. 

9 GenUenK'n^ — PltiLne send me free year biff 52 n 33 

■ Hunk Vr - LK ]'l i Lius LratioiLa and your soon al offer 
i of Twd LYoc dyucaea. 

B 

| Name ...................... i , + * . 

| Addrmn 

1 City . 



State 








Airplane View of Par* vf ihe Outdoor High-Voltage Plant *F the Ohio Insulator Company, Where A, O. 
Austin ant) Associates Teat Aifcraft to Determine the Hamate of Flyiog through Electrical Storms 




WRITTEN SO YOU CAN UNDERSTAND JT 


By JOHN DRAPER 



Vol. S3 


JANUARY, 1930 


No. 1 


Photograph of Artificial Lightning Striking Model Plane in Tests Conducted by the Ohio Insulator Com- 
pany in Conjunction with Popular Mechanic a Magazine 


l—FITHERTO unwritten stories of hero- 
ism, of single-handed battles against 
ihe forces of nature and of the thrills of 
hying, have been brought to light bv a 
questionnaire sent by Popular Mechanics 
Magazine to more than 8,000 licensed pi- 
lots to learn their actual experience with 
lightning. 

Many of the pilots contended that light- 
ning could not strike an airplane in flight, 
although it Is positively known that eight 
balloons have been destroyed by lightning 
in the past nine years. While Zeppelins 
have been struck more than 100 times, 
none lias been wrecked in this way, the 
nature of their metal framework probably 
being responsible for their immunity. 


In all t he history of aviation, the only 
verified case of lightning striking an air- 
plane in flight was reported as follows: 
"While flying from Paris to London with 
fourteen passengers, Mr, F. L. Barnard 
had an alarming experience* He ran into 
a thunderstorm over Picardy, between 
Beauvais and Poix, Suddenly there was 
a loud report as a flash of lightning struck 
t he machine. A large piece of fabric cm 
the lower plane was burnt, the compass 
was put out of action, and one engine 
started lo miss, as apparently the perma- 
nent field of one of the magnets had been 
upset. On examination, it was found that, 
in addition to the hole in the fabric, one 
of the main spars was scorched, all of the 
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Remarkable Night Photos of Model Metal Plane Betnir Struck by 
Artificial Lightning Bolls; Note How the Charges Always Enter 
and Pass Out at the Tips 


bonding was fused and one of 
the ailerons damaged/' 

There have been other, al- 
though not verified, cases of 
crashes attributed to lightning. 
In 1928 the deaths of Capt. Emil 
Carranza, Mexican flying ace, and 
Morris M. Titterington, inventor 
of the earth-inductor compass, 
were believed due to bolts. In the 
same year a mail plane plunged 
to earth with its motor wide 
open during an electrical dis- 
turbance. Although no positive 
proof that this was due to light- 
ning could be obtained, observ- 
ers believe the pilot was stunned 
by a bolt. The same is true of a 
navy plane which plunged into 
lower Chesapeake bay in 1927, 
The naval board which investi- 
gated the crash reported “its be- 
lief that the lightning flash 
stunned both pilots in the ship to 
such a degree that they could not 
recover in time to save the plane, 
and that it went in uncontrolled/’ 
With mail and passenger planes 
now covering 84,656 miles daily, 
C, M. Keys, president of the 
i ranscontinental Air Transport, 
recently quoted figures showing 
that there were 6.500 persons 
killed in 1928 as a result of the 
operation of the railways, or one 
fatality for 172,768 train miles. 
In the same year there were 368 
persons killed in civil aviation, 
or one fatality for 191.800 plane 
miles, a slightly better record 
than was made by the railways. 
The actuary society of America, 
insurance risk experts, reported 
that there is only a 4,000 to 1 
chance of accident when riding 
with a licensed pilot over a sched- 
uled passenger route. They found 
that iti 1928 only thirteen passen- 
gers were killed out of about 
50,000 carried in such flights. 

'The forces of nature cannot 
he eliminated, but they may he 
balanced, one against another/’ 
Count Zeppelin once said, Mr. 
Keys now declares that “aero- 
nautical science has progressed 


3 



Multiple Transformer Banks at Outdoor High-Voltage Laboratory of the Ohio Insulator Company* at Bar 
bcrton. Ohio. Scene of the Lightning Experiments on Aircraft 
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to the point where the 
only uncontrollable fac- 
tor is weather, which, 
in final analysis remains 
the major cause of in- 
terrupted transporta- 
tion both on land and 
sea/' As a result, it is 
the invariable practice 
of air-transport compa- 
nies to keep their planes on the ground* 
just as ships remain in harbor, during 
storms, owing to the fact that a thunder- 
storm tnav extend upward more than 
25,000 feet. 

''While I have never been struck/’ one 
mail pilot reported, “I have been warmed 
up by heat lightning while flying in storm 
clouds. It is similar to running up against 
a real hot fire. I have seen several falling 
meteors and also falling stars, collide, 
breaking up like skyrockets/' 

"In the older types of ships that we 
flew several years ago, I have noticed 
static sparks arching trotn one wire to 
the other on the wings and in the fusel- 
age/" writes another pilot. “In the mod- 
ern steel fuselages. I have felt a small 
static charge without the appearance of 
arcking. The sensation is any tiling but 
pleasant. It is a good time to have the 
old ship on the ground/* 


“I have flown in stormy weather only 
a few times." says an eastern pilot, ''Out- 
side of the bumps* or rough air. I noticed 
no difference, Once I tried to flirt with 
a thunder cloud to see bow rough it might 
be. It was too darned rough* so now I 
avoid them/* 

“The most treacherous effect of a thun- 
derstorm is the unstable direction of the 
air currents/' said the official of an air- 
plane company, "We have reports of 
down currents which have caused a loss 
of 3.000 feet in one minute. It is chiefly 
for this reason that nearly all pilots avoid 
thunderstorms." 

“While flying in one thunderstorm/’ 
writes a pilot, "1 noticed a heavy discharge 
from the metal tips on the ‘prop’ blades. 

This discharge was of a 
faint, bluish color and 
formed a narrow ring 
around the area swept 
by the propeller/’ 
"Flying through a se- 
vere storm last year, 
lightning flashed all 
over my ship/’ declares 
another pilot. “I felt no 
ill effects except that I 
was blinded fora while/' 


Daytime Photo of Bolt Striking Model Plane; A. Q. 
Austin, Chief Engineer of Ohio Insulator Company, 
and Teat on Hydrogen -Filled Balloon 


I 
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Linking Dawn on the Chiruri Building. New York City, from the Top of 

the Chrysler Tower. Which Is Higher Than the Wool worth Building 


"I could tioi see at all 
for half a minute after 
the flash," writes the 
pilot of a tri-motor trans- 
port. "It was the worst 
storm I have ever expe- 
rienced, but, other than 
scaring the eight passen- 
gers tremendously, it did 
no damage to us." 

"At an altitude of ap- 
proximately 5,000 feet a 
sudden zigzag 
ning reflected in my face, 
directly in the course of 
my ship/' said another 
pilot. "Immediately, I 
would venture to say, in 
less than three seconds, 
the ship plunged vio- 
lently downward* falling 
about 200 feet before the 
controls seemed to have 
any effect." 

"Having been told that 
we could fly through a 
thuufler cloud* I tried to 
do so but I found it im- 
possible” writes a west- 
ern pilot. "On my third 
attempt, I tried a power 
dive into the center of 
the cloud from above. 

The ship was violently 
thrown out by the ter- 
rific force of the boiling motion of the 
wind,” 

"I have often seen the flying and land- 
ing wires of my ship appear as though 
they were red-hot, an optical illusion, 
probably caused by a flash of lightning 
blinding me for a moment." says a gov- 
ernment pilot. 

To determine more exactly the light- 
ning problem and to learn how to pro- 
tect aircraft from any possible danger. 
Popular Mechanics Magazine has ob- 
tained the co-operation of A. O. Austin, 
chief engineer of the Ohio Insulator com- 
pany, Barberton, Ohio, and consulting en- 
gineer for the Ohio Brass company. 

Experiments are now being made by 
Mr, Austin with model planes, motors, 
parts and full- rigged ships* the results of 
which will appear in an. early issue of 
Popular Mechanics Magazine, 

f \ 


LOOKING DOWN ON THE WORLD 
FROM TALLEST SKYSCRAPER 

Workmen have laid the last piece of 
steel framework for (he Chrysler build- 
ing in New York, which, u IreiT^ctTrTTp+eted, ^ 
will be tile tallest habitable structure in 
the world at present. It rises for more 
than S00 feet, overtopping the 792 feet 
of the Wool worth building. From the 
dome of the $1 5.000,000 structure every 
point on Manhattan can be seen. One 
of the unusual sights is the Chanin build- 
ing near by which, when viewed from the 
Chrysler building, has a startling modern- 
istic effect, which is hardly to be expected 
in a skyscraper. 


CF ish, which are frozen and packed in 
cardboard containers as soon as they are 
caught, are being sold in Canada, p 


fh 
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Abovt, Installation of PipeleBS Air Hester: Below. 
Drawing Showing How Head of Unit under Floor Con- 
nects Directly with Registers 

PIPELESS HOT-AIR HEATER 
FOR SMALL HOMES 

Without any pipes to convey the heat, 
and requiring; no basement for installa- 
tion. a hoi-air furnace for small dwellings 
now is available- The heater burns gas 
and the heating element proper is installed 
in an asbestos-covered galvanized -iron 
jacket between the floor joists. Installa- 
tion is directly below the partition be- 
tween two rooms to be heated. Two reg- 
isters are provided, hack to back, one tor 
each room and each with a floor opening 
for drawing cold air from the door, and a 


PICTURES TURNED INTO SPEECH 
MAY AID DEAF TO HEAR^^ 

J'[r:itn.-. ■ ■■' ] > . k r 1 1 words, throvfti onLo 

a screen and ■ urned hack into speech re- 
eemh were i-Jftiihited in New York and 
discussed :l- a possibility for enabling the 
deal tn hear conversation. The pictures 
were [he sound track of a "'talkie" dim, 
magnified mail the row of shadows rep- 
resenting spoken words was as large as 
a line of icicles. As this row moved across 
the screen, akernatmg lights and shadows 
penetrate .1 :i -'it in the cloth and fell on a 
mirror from which they were reflected to 
a photoelectric cell and were turned into 
words. As speech translation was instan- 
taneous, the audience was able to observe 
the shape of shadows that made the 
sounds. The possibility was expressed 
that at some time in the future deaf per- 
sons may learn to read these shadows 
which will come Co represent words to 
them. To do tins, ft will be necessary to 
turn the moving shadows into a series of 
stills which the eye can see while speech 
goes on. Ordinarily the shadows move so 
fast that they are blurred. By changing 
the speed at which the shadows moved, 
the speaker's voice was made to range all 
t lie way from a grunt up through inteltigh 
an d _jlo the higher keys where 




warm-air wall opening. 
The air is circulated 
through the warming 
chamber, and passed 
hack into the r o o ni 
through the wall register 
without Coming in direct 
contact with the flame. 
The products of combus- 
t i o n are conveyed 
through a vent to the 
outdoors. Three differ- 
ent types of lighting de- 
vices are obtainable, an 
electric push-button con- 
trol, an automatic spark 
which ignites the burner 
when the gas valve h 
turned, and a pilot-and- 
key arrangement. One 
unit will beat :wo or more rooms and sep- 
arate units may be installed in various 
pans of the same home. 
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it became merely a high-pitched warble. 
The screen also was able to reverse speech, 
demonstrating that reversing the order of 
spelling and reproducing the sound back- 
^ ward are quite different because the voice 
pronounces sounds rather than letters. 


DESERT AIR WELLS GIVE W 


Air wells to supply water in tire desert 
are being tested in northern Africa, based 
on the idea that air will condense when 
striking a great earthenware well, per* 
f orated and shaped tike a cup upside down 
to create cooling drafts. The idea is not 
new, for investigators claim that Theo- 
dosia in Crimea, 500 IT C. H built air wells 
that gave 3.500 barrels of water a day. 


WOOD FUEL RUNS ARMY TRUCK 
BY GENERATING GAS a *Il- 


j Wood has been successfully used for 
f fuel to operate a specially built truck 

t n recent tests at the Presidio, San lTan- 
icisco, Wooden fuel blocks are placed in 
k an open container and burned, the gases 
M'rom i he fumes being passed through four 
^cylinders and then, in the form of high- 
powered gas, entering the engine* The 
'■docks were cut into small pieces for rapid 
ico inbust ion. 0^ « ^ 
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Skyscraper Beehive. Eight Feet High, with a ^azen 
''Floors" for the Thousands of Tenants 

BEES LIVE IN SKYSCRAPER gIVE 
TO INCREASE PRODUCTION 

Honey-producing records ha^e been 
smashed by the swarm of an English bee 
keeper which are housed in a tall struc- 
ture that might be termed a bee sky- 
scraper* The mammoth hive is eight feet 
iiigb with a dozen "floors” for the accom- 
modation of the thousands of tenants. 


O ELECTRIC ICE BOX TOOTS HORN 
WHEN GAS LEAKS cj rj 

Safety devices that make possible the 
• • eratioii of electric refrigerators with- 
? out eIic danger of gas fumes have been de- 
5 veloped recently^ One of them, intended 
Y for use in aTmdtiple system in hotels and 
*■- apartment buildings, automatically shuts 
off the central plant when a leak occurs 
-LLid at the same time sounds a warning 
^ horn as soon as one and three-quarters 
w pounds of gas have escaped. The ma- 
j chine cannot be operated until repairs are 
5 made. Another safety apparatus consists 
of an air-tight secondary system of pipes 
through which any leakage is conducted 
V to the open air* * < 

J M/ K- / * 


Wood- BurnSn.gr Arm]/ Truck and Some at the Wood 
r Cukes That Fffqvitlc Jjas Ao Operate It 
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LEFT HAND FOUND THE BEST 
"EYE' 1 FOE BLIND 


Contrary to popular belief, experiments 
have revealed that the left hand is a better 
feeler than the right. Blind persons read 
raised type more rapidly with the left 
hand, and the same was found true of an 
individual who never had been taught to 
read raised type. He learned to read with 
both hands and was able to make fastest 
speed with the left, slowest with the right, 


irjfe^Srale Model of F Soaring Airport, Showing Sea 
Lens Intended to Insure .Stability 
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The Man Is Holding an Underground Camera WSifcti 
, ef Shows the Course of an Oil-Well Hole 

^UNDERGROUND CAMERA SHOWS 
COURSE OF OIL WELLS 

Fart of the guesswork of drilling oil 
A ^ wells is removed by an underground cam- 
fjfera which provides a photographic record 
of the course of the holes. The apparatus, 
which resembles a long piece of pipe more 
a camera, has made possible the sur- 
veying of wells long abandoned as useless 
when the shaft shot off at an angle, often 
y* after it had been drilled for many hun- 
^-‘ s *dred5 of feet. Such an error naturally 
often led to missing production, but with 
the camera, drillers may drill the hole in 
any direction desired* and be sure it is pro- 
ceeding in the intended course, by the aid 
of the camera. 


SEA LEGS OF FLOATING AIRPORT 
PREVENT ROLL AND PITCH 

1)7 0 % 

/ Floating airports which are to be placed 
at 400-mite intervals between America 
and Europe to provide an additional 
safety factor in transoceanic air travel, 
under present plans, are to have mighty 
sea legs to prevent the seadromes from 
pitching and rolling, even when struck 
bv the largest waves. A large-scale model 
of one of these airports has been con- 
structed on land to give an idea of its 
appearance. The seadrome, in actual use." 
would project eighty feet above the water, 
the surface being placed on steel supports, 
giving it the appearance of resting on 
stilts. I'he eight airports contemplated 
would cost S12,000,000 t each being l,10fl 
feet long, 400 feet wide, and 350 feet high. 


speed when using 
both hands, This also applies to persons 
with sight, because the right-handed per- 
son depends on his right band for motor 
skill and uses the left for feeling. Psy- 
chologists say that the left hand is used 
more than the right for feeling in the 
dark, and for most other everyday oper- 
ations where sense of touch is relied on* 
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Matting a Tatkmg Movie of a. Cfime Suspect Who 

Taking Cuofessiook itriui Also m a Kecord 

TALKIES OF CRIME SUSPECTS 
AID IDENTIFICATIONS 

Talking pictures have been tried suc- 
cessfully as an aid in fight tug crime by 
the Philadelphia police tie part merit , whic h 
has made talkies ot crime suspects to aid 
t Ite police or possible future victims in 
identification. It also is planned to use 
the talkie in recording the confession of 
a crime in an effort to show that the crim- 
inal was not tricked into admitting his 
guilt. Talking pictures of police char- 
acter". criminologists believe, would be 
a great aid in identifying them, as the 
voice and various views and postures 
would supplement the ordinary front and 
side views of the suspect taken by the po- 
lice photographer. *-, / j ■ 

— r?^r 

TRAFFIC CONGESTION IN AIR 

When more than 69.608 airplanes try to 
crowd their way into the sky above one 
square mile of land, air traffic will become 
congested, Earl }. Smith, of the Stinson 


Is Hidden by ibt Camera: Talkies n'nf To lie 
iy; jt'uksidIc Future Identification of 
* 

Aircraft corporation, estimates. He be- 
lieves that number of planes could be 
flown on forty different levels approxi- 
mately 300 feet apart. On one level ill 
one square mile, 1.742 planes could be 
flown simultaneously without danger. 


CYLINDER TROUBLES LOCATED 
WITH MOTOR TESTER 3 

Locating cylinder troubles In the Ford 
car is simplified with a motor tester which 
in* un,teJ the distributor head. 

Four buttons, one 
for each cylinder, 
enable the short- 
ing of any single 
cylinder or com- 
bination of cylin- 
** ders to determine 

normal lirijpg. weak firing or misfiring. 
Locating missing cylinders or motor 
knocks also is accomplished quickly with 
the tester because each cylinder can he 
tested separately by grounding the re^ 
maitiing three 
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Drive 


by Walter Christie, a 
New York engineer. 
Other Christie racing 
cars f o 1 1 o w e d , and all 
were quite successful. 

About three years ago, 
Harry Miller, wel 1 -k n ow n 
Pacific coast builder, pro- 
duced a front-drive rac- 
ing car which handled so 
vv ell at high speed, espe- 
cially on turns, and 
looked so smart, that 
many were prompted to 
raise the question, "Why 


LAN 


’Y^/lTHOUT question 
* * the most radical de- Aya|A|^j 
velopment in a quarter r-KJ 
cent u r v of A m e r i c a n 
automobile building is 
the advent of front-drive 
passenger car?. 

„ While from drive is 
new to most owners, the 
p r in ci-p+e' "i tsel f is" ’ ifsl Hir 
'rife dim past of unwritten 
history. Vehicles pro- 
pelled by animal power have An ad front 
drive ever since man first learned to use 
animals for hauling. The only notable 
exception is the wheel barrovJ which is 
without doubt a much more recent inven- 
tion than the drag or it? successor, the 
two-wheeled cart of ancient times. 

Nor is the front-drive automobile new 
in itself. It would he difficult' to say who 
built the first one, but at Wst it can he 
stated that the first front-drive car to at- 
tract attention in this country was a rac- 
ing machine built and driven about 1905 


AS- ve, F rout -Drive MethflHism V.T":lT<r Miller; Below, Unit Power Plant of 
the C*"d. Showing Engine, Transmission, Differentia!, Front Ai!c. Brake 
j Drums, Spring Suspension and St-ecrmg Universal Joints 

not front-drive passenger cars?" Thus 
it was automobile racing, or rather the 
success of Miller's front-drive racing cars, 
that fanned up in this country the present 
interest in the front-drive question. 

Is .front drive better? Is rear drive out 
of date? Will all cars at some time in 
the future be driven from the front? The 
automotive industry is divided as to the 
answers to these questions, A certain 
enthusiastic minority gives an emphatic 
"yes” to all three. The majority, how- 
ever, answer “no,” while others take the 



A Front View of the Front-Drive Cord, Showing Some of the Mechanism, and Clearly Indicating the Differ^ 
ence in Proportion* between the Front -Drive and Rear- Drive Car* 


middle ground, remarking “we > ill all see." 

Even after all the arguments for and 
against have been carefully weighed , it is 
still impossible to say just how popular 
front drive will eventually become, be- 
cause nobody can accurately measure pub- 
lic reaction. In short, just how will the 
public at large appraise the advantages 
and disadvantages of front versus rear 
drive after it has become thoroughly ac- 
quainted with the features of both? This 
article will be devoted to a discussion of 
the question to assist each reader in form- 
ing his own opinion. 

Those who favor front drive emphasize 
the following structural advantages: drive 
at the front where it logically should be; 
a 100-per-cent unit power plant; a lower 
car with a lower center of gravity ; straight 
frame siderails (without a kick-up at the 
rear axle) which provide an ideal founda- 
tion for the body; reduced unsprung 
weight, especially at the rear where a 
simple I-beam rear axle replaces the con- 
ventional pressed -steel rear axle contain- 
ing the differential assembly, and elimina- 
tion of the long propeller shaft. 

Those who prefer rear drive reply that 


these advantages are not important, and 
certainly not sufficiently important to war- 
rant the extra expense and complication, 
not to mention the necessarily longer 
wheelbase and resultant increased weight. 

In reply, the front-drive proponents in- 
sist that theirs is the simpler construction ; 
that all the major units are bolted together 
to form an integral whole; that the long 
propeller shaft is eliminated with its ten- 
dency to vibrate; that the relatively com- 
plicated rear axle is replaced by an I-beam ; 
that the differential assembly is removed 
from the road and placed up on the frame, 
and that, hi consequence, the bevel pinion 
and ring gear may be made as heavy as 
desirable for maximum silence, since so 
doing does not add to t lie unsprung 
weight* 

Rear-drive engineers point out that only 
one or two universal are required with 
their construction, whereas four to six 
are necessary with front drive; that, com- 
paring front and rear-drive cars point for 
point, front drive is more complicated and 
more expensive, including such minor de- 
tails as gearshift mechanism, starter-crank 
mechanism, and so forth. 
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suer these questions it must first be re- 
called that the front drive pulls the ear 
over the road, wlble the rear drive pushes. 
On a hard -surfaced dry road, under normal 
driving conditions, it is doubtful whether 
anybody can tell by the action of the car if 
the drive Is at front or rear. But if some 
crisis arises which causes a skid* the front- 
drive car can he pulled out of it by open- 
ing the throttle, always assuming that the 
driver has the opportunity lo open the 
throttle. 

This ability of the car to drive out of 
a skid should he obvious, but. if not, try 


Above, Gear Shift of the Rbxton; Below, Right Side of Card Power Plant, 
Showing Engine, Transmission, Differential and Front-Brake Drums as They 
Art Assembled before Being Placed in Chassis Frame 


Each side claims to 
have the more accessible 
construction from a re- 
pair standpoint. Rear- 
drlve experts ask, “What 
about your front drive 
when it hits a telegraph 
pole, with all that machinery sticking out 
In front?” To which the front-drive men 
retort: “Even so, wouldn't you rather 
crack up a differential than a cylinder 
block?” 

All of which shows that there are many 
good arguments on both sides, although 
in fairness to the reader it must be added 
that the engineers who prefer rear drive 
vastly outnumber those who prefer front 
drive. Perhaps this is because front drive 
is so new its advantages are generally un- 
appreciated, or perhaps it is because the 
advantages of rear drive really outweigh 
those of front drive. 

So far we have confined our attention 
lo a comparison of structural advantages 
pro and con, hut of far more Importance 
is the question as to how these differences 
in structure affect the actual performance 
on the road. 

Naturally the first questions that leap 
to mind are: “What actual benefit, if arv, 
is noted when you find yourself behind the 
wheel of a front-drive car? What are vour 
sensations? Plow docs it differ? To an- 


pushing a ruler over a table with the 
linger at the back end. Note that if the 
ruler starts to skid, considerable effort 
is required to maneuver it straight again, 
whereas if the ruler is pulled over the 
table by a string, and it is then swung 
sideways* continued pulling will soon 
bring it back so it again moves straight. 

Oit a slippery surface of any descrip- 
tion, whether wet, icy, snowy, muddy, 
sandy, oily or covered with loose gravel, 
any tendency to skid is immediately cor- 
rect ed. For example, at better than a mile 
a minute, the writer has deliberately z ig- 
zagged a front-drive car from side to side 
rlowti a wide loose-grave] road with full 
control of the car. Perhaps this stunt 
can also be performed with a rear drive, 
hut if so, there are few with the nerve to 
try it. Also, a front-drive car will pull 
through deep mud more handily than a 
rear drive. 

Rear-drive experts, after reading the 
foregoing paragraph, remark: “What of 
it ? Everyday experience proves that rear- 
drive cars will negotiate the roads de- 
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scribed quite safely and satisfactorily. 
Skidding after all, is a rare occurrence. 
The improved performance of the front 
drive under the conditions described is 
nor important" And those favoring front 
drive retort: "But it is important, 1 

Because the car is pulled, it is the 
writer’s impression that the front drive is 
steadier at high speed cm rough roads. It 
lias no tendency to dive off the course 
after hitting a severe bump, To which 
ill vise preferring rear drive say: “Who 


wants to drive over bumpy roads at sixty 
or eighty miles per hour?" Front-drive 
engineers reply : H A1t roads are more or 
less rough; therefore, front drive is 
steadier on al( roads/’ 

Due to its low center of gravity, plus 
the fact that the wtieels are pulling in 
the direction they are being steered, few 
are likely to dispute the claim that a front 
drive can be taken around a curve faster 
without skidding than can be done with 
a comparable rear drive. Front-drive en- 
gineers say this is important, whereas 
rear-drive experts insist that on the ma- 
jority of curves, the rear-drive car can be 


taken around faster than is sale Ermu a 
visibility standpoint. 

Front-drive experts contend that a 
blowout in a front wheel is not so serious 
as with rear drive. Closing the throttle 
of a front drive suddenly at high speed 
has no effect whatever on the course of 
the car. This statement is made because, 
prior to the advent of front-drive pas- 
' seuger cars, many believed that to do this 
uuiild put L lie car into a disastrous ^-kid. 
The steering action of a front drive is just 
as easy as it is with a rear drive, the de- 
livery of power through the front wheels 
having no effect on steering action. 

As previously mentioned, rear-drive 
- engineers insist that all the front-drive 
features are actually of hut slight impor- 
tance and are more than offset by the 
greater complications. They say that rear- 
drive cars are already low enough, that 
a lower car is disagreeable to drive, that 
the rear drive is equally smart in appear- 
ance. especially if due allowance h made 
for the novelty of lowness in the front 
drive, and so on. 


At Top, a French Design with Wheels Resting midst 
Coil Springs ; Center, Phantom View of Curd; Lfeft, 
Universal Joint oE the Cord 
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solved. The brine yields 
not only a high grade o £ 
common salt, but mag- 
nesium, bromide, iodine 
and several other chem- 
icals, Home of which can 
be broken up for recom- 
bination into still more 
valued products. Prox- 
imity to natural -gas re- 
sources also makes pos- 
sible the production ot 
other gases and chemi- 
cals, including' chloro- 


TRAIN PASSENGERS 
SCREENED FROM 
ROAD DUST 

Protecting passengers 
on fast trains from the 
dust and dirt that usually 
accompanies a trip to the 
observation platform, 
one Ca n ad i a n railroad 
has installed dust catch- 
ers in the form of canvas 
aprons which extend be- 
yond the platform of the 
last car, to provide a 
screen for the road dust 
swirled about by the 
train's speed, The can- 
vas, extending the width of the car and 
five feet beyond the platform, is supported 
by iron pipe and attached to the floor of 
Great Britain's hope for dirigible su^/ti he car and the platform rail. The screens 
premacy* the giant “R-I.01,*' wa s entirely^ -a re not used in rainy weather. 

successful in its trial flights despite the 3 

predictions of many experts that the craitL- - ttr111 mi 

would be a failure. In fU first attempt 38 |h 

to take to the air, the ship soared majes- ^ 

tiddly over historic St, Paul’s cathedral, ^ 

attracting the attention of all London. 3 pHy/ ; { 




Ra-:l 3 o Photograph of the British Dirigible “ROOl," on One of Its Fitst 

Flights; the Dame of St. Paul's Cathedral. London, in the Foreground 


PHOTO OF BRITISH DIRIGIBLE 
COMES BY AIR 


,-* CHEMICALS IN OIL-FIELD BRINE 
MAY PROVE VALUABLE 

Salt water, bugaboo of oil -field opera- 
tors, may contain chemicals as valuably 
sS as the oil it frequently adulterates, Engi- 
neers have built a plant inutile Oklahoma 
X City field to recover chemTcaft from T lie 
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brine after announcing that the problem 
rparating the ingredients has been 
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For Added Comfort in Riding on the Observation Plat' 
forms ; the Dust Screen Attached to Rear 
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NOVEL PLANES GIVE PROMISE OF GREATER SAFETY 



Above. Prof. Hans Hockt and 
Hit Entry ia il"' G.HlJ£*n- 
heitTt Safe-Plane G_vrr;pei iti<?n. 
s~ fctJW- Wing Monoplane 
with Siabi timers At the Wine 
Tips to Prevent Spina; at 
Left. Vincent Burnetii' s Mem* 
oplanc in Flight; It Has Two 
Fu sesames. Twin Motgts and 
Four-Wheel Brakes 





u/wn 


Class in Windmill Building for Dutch Children; It Was Organized When It Was Discovered That the Younger 
Generation in Holland, Land of Windmills., Was Not Being Taught the Ait 


CLASS IN WINDMILL BUILDING 
FOR HOLLAND CHILDREN 


drum. :t wire cable a till a cable-locking 
screw. When the handle is withdrawn 
the awning automatically locks in place 
It can be attached to existing awnings 
anti adds to the appearance of the awn- 
ings, while saving both time and labor. 


Holland, the land of windmills, found 
that the younger generation was neglect- 
ins' the arl °f making them, and one town 
has established a well-developed course 
in manual training which specializes in 
this work. Here both hoys and girls learn 
all the secrets of the craft so that they 
will be able to perpetuate it 


TRANSMIT PICTURES TO PLANS 
„ ..WHILE IT IS IN FLIGHT 


Apparatus designed to transmit pic* 
tines, weather charts and maps to air- 
planes in flight lias been successfully 
tested in Berlin. First a weather chart; 
was transmitted, enabling the pilot to 
determine conditions likely to he en- 
countered on his route from Berlin to' 
Cologne. file position of a heavy thun- 
derstorm next was sent, and the pilot 
was able to estimate the speed of the 
'Storm and the time he was likely to en- 
fixture now V counter it, 'Hie third picture was that oh 
be obtained. an airport, part of which was flooded, and 
nsists essen^J from tlie picture the pilot picked a suit- 
ed a shaft able landing spot elsewhere. An exact 
fling through - ^ weather chart, much more valuable than’ 
ame, a han-^a detailed report, may be transmitted im 
attach to the three minutes, w hile sending the detailed 
,j a winding renort takes a much longer time, a 


INSIDE CONTROL FOR AWNINGS 
SAVES LABOR AND TIME 
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STEAM MUFFLER AND 
SOOT BLOWER FOR 
LOCOMOTIVE 

Discharging steam ami li o t wa- 
from a locomotive downward 
Jit a tiny spray between t be tracks, 
muffler tor the engine has been 
Steam not only often 
the engineer's vision, 
hut frequently damages coaches 
~ __on adjacent tracks because the 
V spray carric- a sediment that 
forms a coating that h difficult to 
VJ * remove. An automatic soot 
blower lor locomotives also is in 
It keeps combustion chain- 
O bers and dues free of soot and 
^ cinders, the fireman turning a 
** valve to set the blower working. 
tL The blower enables the engineer 
i to maintain full steam. 


i 

COW WITH WOODEN LEG 
MOVES ABOUT EASILY 

When a cow in Denmark in- 
jured its leg so badly that ampu- 
tation was necessary, a professor 
of the Danish agricultural college 
fashioned a wooden leg for the 
animal, which now is able to move about 
with ease ami apparently is in good health. 
An Oklahoma farmer who cut off the 
leg of his goat while mowing hav also 
provided this animal with a wooden, leg on 
which it hobbles about with enjoyment. 
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Qcifi Section of BiiHculc Bridge in Australia Being wqii strutted lit 

Air So as Not to Delay Water Travel 


BRIDGE BUILT UP LIKE TOWER 
WITHOUT DELAYING BOATS 

Construction of the giant bascule bridge 
which will connect Sydney, Australia, with 
the suburb of NortTTcni. is being carried 
on without any delay to shipping in this 
busy port. The building is progressing 
from each end with the two sections ele- 
vated in the air to allow room for ships 
to pass iti the channel* The span will be 
completed in 1932* 


Caw wi^h Waoden Leg on Which She Walks About as 
Ccntentedty as the Other Animals 
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COST OF OPERATING AIRPLANES 

% nid 

1 hree passengers may be carried in all 
open biplane for less than ten cents a 
mile, according to figures of the depart- 
ment based on 100 flying 

hour* a year, or 10.000 ground miles. The 
plane itself costs about 33,000. Actual 
cost of flying an hour, equivalent to 100 
miles, was figured as follows: gasoline, 

$1.41 ; nil, 3.21 : depreciation, $2.55 ; engine 
overhaul, $.75; insurance. $2,67; rent of 
hangar, $1 .SO ; total, $9.39, 

'l( 'A tdke^j 



C^ast Guard. Cutter on the International Ice Patrol; Wireless Measles, Sent front the Iceberg Scouts, Keep Commercial Vessels Advised as to the Presence and Course 
of Dangerous Biirgs ; Due to the Efficiency of the Patrol, the Regular Lancs of Steamer Travel Are Now Securely Guarded against the Ice Peril 









OtiE oE a F!eet of Ninety -Four FLghinj^ Vesac-ts That Sailed item Norway, Surrounded by Towering Ite Moun- 
tains on 1 ’S Voyage into the Arctic 


r TMK PERIL of the North Atlantic, the 
A annual crop of Greenland icebergs, 
may soon lose its terror as the result of 
the discovery that every berg “talks" ill a 
voice so loud a radio microphone six miles 
away can pick up the noise, louder than 
all the noises of a ship itself. 

The discovery, made off the bleak Lab- 
rador cchisI by Prof. Howard T. Barnes, of 
McGill University, Montreal, came more 
or less by accident. 

Professor Barnes, who lias spent thirty 
years studying ice jams in rivers and ice- 
bergs at sea, has just returned with the 
Van Horne expedition from the Atlantic. 
Dr. Henry B. Baber, a chemist and engi- 
neer of New York, was engaged to try the 
effect of star shells, shot ahead of a ship, 
as zi source of light against which the 
shadow of an iceberg could he photo- 
graphed, Using parachute Hares in the 
shells, loaded with a charge producing 


large quantities of fog-piercing infra-red 
ray.s, it was hoped that the system would 
enable ships to detect iceberg- in their path 
despite the densest fog, Practical tests 
showed that the 50,000 eandlepower gen- 
erated by the flares did not give sufficient 
illumination, when bred a mile in advance 
of a ship. 

An iceberg is ten per cent air — -air that 
is thousands of years old and was trapped 
with the snow that fell ages ago on the 
high icecap of Greenland, When the berg 
begins to melt in the warmer water off 
Labrador and Newfoundland, the released 
air comes to the .surface with a hissing 
sound plainly audible at a considerable 
distance, when there are no ship noises 
to drown it out* Professor Barnes hoped 
that a high-frequency microphone would 
be able to pick up the hiss from under the 
sea. The tests were disappointing, for the 
sound could not be heard, but a low- 
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POP U L A R M E C TT A XICS 


Doctor Barnes' discov- 
eries in his study of tee 
11 pset m a n y general! v 
held notions about water 
and its frozen relative. 
To begin with, the com- 
monly taught statement 
that water is two parts 
hydrogen and one part 
oxygen, is true only when 
the water is in the form 
of a vapor. As soon as it 
heco rues a liquid, its 
structure changes. In* 
stead of single molecules 
of hydrogen and oxygen 
it becomes a mixture of 
double and triple mole- 
cutes, and as its tem- 
perature is lowered, the 


pitched microphone 
which had been taken 
along unexpectedly d e- 
v el oped a loud noise, and 
it was discovered the 
source was the constant 
melting and cracking of 
the berg below the water 
line. At a six -mile range 
it was found the noise of 
the melting berg could be 
clearly separated from all 
sounds on the ship. 

Professor Barnes' work 
with ice in recent years 
has made him the leader 
in the new profession of 




ice engineering. Among ■ 

his exploits have been Planting Thermite, a Powerful tee Destroyer, in a Frozen Area, arid Photo- 
flood control along the * [,ph * Ch “ ge at ths M ”" cnt oi E ' plosion 


St. Lawrence, where immense ice jams 
yearly backed water tip across valuable 
farm lands* and the removal of a twenty- 
five-mile jam in the Allegheny river, at Oil 
City. Pa. In the latter instance* the ice 
had lifted a bridge two feet off its pier, 
but by applying thermite, a mixture of 
aluminum powder and iron oxide, which 
develops a temperature of 5.000 degrees, 
Doctor Barnes disrupted the jam so skill- 
fully that the bridge was lowered onto its 
piers without damage, ami then the iam 
was cleared out. 


number of triple molecules increases, un- 
til, when they reach thirty-seven per cent, 
visible ice begins to form. The molecular 
rearrangement in the water at this point 
occurs so rapidly that a temperature 
change of only one-thousandth degree is 
sufficient to form Ice or melt it. It is on 
this fact most of Professor Barnes' work 
in breaking up icebergs, ice jams and keep- 
ing power-house channels free of ice. is 
based. The danger point being limited 
to such a minute fraction of a degree, the 
most delicate thermometer cannot give 


P O r U L A R M EC H A N I C S 
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Remains 03 nrs Iceberg a Tier 
Partial llestriKtioTi with 
Thermite, iind, tec hi w, Crew 
q-I Fishing Vessel heaving 
Doomed Ship; the C;aft Was, 
Cut i(t Two by Crushing lee 
Massed That Destroyed i'bir- 
Ey-Foiir of a Fleet of Ninvly- 
Four Vessels Which Sailed 
into Dangig Strait on a Hunt- 
ing and Fishing Expedition 






One of the Ships Battling Icc 

in, Search uF way to Open 
Waters ; I he Few Saved Ves- 
sels terouftht Pack Sea la, 
Polar Bears and Ol her Cargo 


-Jj&i 
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P O P V L AH ME C HA N I C S 


warning, Instead a ball of steel wool or 
the frayed end of a rope, immersed in 
the water and then withdrawn far inspec- 
tion, is more effective than any tempera- 
ture-recording device. 

The ice molecules floating in the water 
readily attach them selves to any sharp 
point, A bait of steel wool will collect 
this “frazil" ice, as it is called, long before 
any ice appears on smooth surfaces, or as 
anchor iec along the banks, 

The problem of breaking up an ice jam 
or an iceberg is not one of melting down 
a large part of its mass, for that would lie 
impossible, but is one of setting up strains 
within the ice that will cause it to break 
up and let iti streams of water which will 
wash it away. 

Doctor Barnes' first experiments were 
made with cans of thermite, I si charges 
ranging up to lOd pounds. Thermite costs 
forty cents a pound, even in charges 
of that size it is no more expensive than 
dynamite, and far more effective. The 
cans were lowered into shallow holes, 
chopped with an ax iti the ice, and then 
touched off with a fuse and small charge 
of flashlight powder. Thermite normally 


will not burn, nor is it explosive, but if 
any portion of it comes in contact with 
a heat of 2,800 degrees, a violent chemical 
reaction takes place — the combining of 
the iron, oxygen and aluminum powder — 
which produces a temperature of 5, (TO de- 
grees and gives off streams of molten steel . 

When a thermite charge is touched off 
In ice + this enormous temperature liter- 
ally decomposes the ice into oxygen and 
hydrogen, and the latter i> ignited and 
burns as a gas, flames leaping 100 feet or 
more into the air. An iceberg, 500 feet 
square at the water line, was broken up 
with a single charge of 100 pounds of 
thermite, A million-ton jam in the St. 
Lawrence yielded in nine hours to two 
ninety- pound charges. 

Doctor Barnes has developed a new 
material* which lie calls “soliteT that is 
even more effective and has the added 
advantage that it need not he touched off 
by a fuse or electric battery. Using Tty- 
loaded into bombs, it is possible to fly 
over an iec jam or berg and plant charges 
where they are needed, without danger to 
the users — an important factor, as it is 

impossible to board ail iceberg in rough 



A Two and One- Half- Pound Charge of Thermite Reacting on a 00-Pound Cake of White Ice; the Chemical 

Produces Intense Heat That Shatters the Ice 
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Cflaat Guard Ice Patrol Cutter '‘Tampa.” Passing a 5 00 ,000- Ton Iceberg in the North Atlantic Not Far from 
the Steamer Lanes; Wireless Messages Arc Sent from the "Tampa” Twice Daily 


water, and many cannot he hoarder] even 
in calm seas* 

The sol lie bombs are open at the top. 
As they plow down through the ice, there 
is a vacuum behind them which keeps 
water out, hut as soon as the bomb stops, 
the water falls into the hole and ignites 
the charge. The action of both thermite 
and solite is due to the light waves that 
penetrate the ice, probably in greater de- 
gree than to (he heat wave that is sent 
through the jam, 

Curiously enough, neither the red and 
infra-red heat rays, nor the violet and ul- 
traviolet rays at the other end of the spec- 
trum, are most effective in breaking up 
ice. Instead it is the green rays and (lie 
yellowish-green ones — the rays nearest 
the color of the reflected light from pure 
ice — that do the trick. 

After an iceberg has been attacked by 
thermite or solite, tine break-up extends 
over a period of hours, sometimes for as 
much as a day and a half. Thunderous re- 
port* will be heard at intervals as the. 
strains set up by the light rays from the 
incandescent mixture, get in their work. 
The strain'’ are increased as the berg cools 
at night, and reach another climax at sun- 
rise En i he morning. 

Firing of a thermite or solite charge at 


night is a beautiful spectacle. The small 
charges planted in the center of big blocks 
of ice disclose, when photographed by a 
stow motion-picture camera, just what 
happens. As the intense heat is first gen- 
erated. the ice itself begins to glow and 
turn phosphorescent. The outside gives 
off vapor, and then, as the hydrogen gas 
released from the decomposed water is 
ignited, the block is shattered and parti- 
cles of molten steel and phosphorescent 
ice are flung high in the air. The whole 
process takes only four or five seconds. 

Tn Ids study of local strains as a means 
of breaking up vast stretches of ice, Pro- 
fessor Barnes found that very effective 
results could he obtained on sheet ice by 
simply spreading calcium chloride over it 
in a checkerboard pattern. Lump chlo- 
ride is more effective than the liner flake 
chloride, and it is better still when mixed 
with twenty-five per cent of gravel or 
sand. To use tt. Doctor Barnes employs 
an ordinary road spreader, and lays down 
lines of chloride ill large squares. The 
chemical rots out the ice, and it never 
freezes again to the same strength, so that 
when the break-up comes, the sheet gives 
way along the rotted lines and passes 
downstream in squares of small enough 
size to quickly break tip and avert jams. 






FIGHTING SHIPS NOW OUTRANGED BY COAST GUNS 



Above, SpcLialars Looking ihrou^h H^cn 
Torn Out of Sturdy Sixteen- Inc h Armor 
Plate* hjr Shells Similar to That Shown 
Above, and Fired from a Sixteen -Inch Coast 
Defense Cannon That Hurls the Projectile 
Twenty- Five Mites; Below, a "Worm 's-Eyc 
View" oF the Giant Firecracker." One of 
the World’s Largest Pieces Or finance 


The newer types of 10,000-ton fighting 
ships, including both the “treaty" cruisers 
and the sensational "Ersau” armored 
ships of the German navy, are sacrificing 
essential armor protection for excessive 
gun power and, in the case of the cruisers, 
for excessive speed. This is the opinion 
of William Hovgaard, professor of naval 
design at the Massachusetts Institute of 
Technology. He has pointed otu that 
neither class carries armor heavy enough 


to stop shells from eight-inch guns. The 
treaty cruisers all have protective decks 
of varying thickness— two inches might he 
given as an average — and their side armor 
varies from none at all to five or six 
inches. No treaty cruiser now carries less 
than eight eight-inch guns, and the Ameri- 
can ships of this class are to he armed with 
nine or ten, Professor Hovgaard sug^ 
gests cutting down the number of eight- 
inch guns to six, reducing the speed a 
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couple of knots, anti investing the weight 
thus saved tn thicker armor and a more 
complete torpedo defence. Commenting 
on the new German ships, which carry fix 
eleven-inch guns each, Professor JIuv- 
gaard said: f 'T]ie 'Ersatz-PreusseiT will 
be supreme on the Baltic* except for the 
presence of a few relatively slow Russian 
battleships, and on the ocean she will be 
either much more powerful or ebe much 
faster than any oilier vessel, with the sole 
exception of a few battlecruisers.'’ 


CAGES ON WHEELS PROTECT 
PRACTICE-COURSE CADDIES 


Caddies on one golf-practice course, 
where players train themselves in driving, 
are protected from the barrage of halls 
as they retrieve them' by ail inclosed 
“push mobile"' with three wheels and sides 
of chicken wire. Players shoot 100 halls 
An succession driving down a JtHJ-yard 
J fairway. Formerly a bell was rung to 
signal suspension of shooting while an 
iarmy of hoys harvested the balls. With 
N the portable protectors, however, the boys 
-go about gathering up the pellets regard- 
less of the shots, One lad inside the cage 
►serves as pusher and other? do the pick- 
ing as the vehicle passes over the balls. 
(Shooting from thirty-six booths 
Jive rage about 100 balls each per- 
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Gloves with Gauntlet Sleeves Reaching above the gl 
bows Protect the Motorist's Clothes, 


SAVE-YOUR-SLEEVE GAUNTLETS 
ARE AID TO MOTORISTS 


Gloves with extra-long sleeves extend- 
ing to the elbows are on the market for 
the protection of the motorist when he 
tinkers with bis automobile. The sleeve* 
are made of canvas. 


OVER HALF OF LUMBER IN U, S 
IS BEING WASTED 


lour 


Caddies Retrieving Balls cm a GulF- Practice Course Are Protected its This 
i \ Wheels 
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A T T I l E recent 
* * British aircraft 
show, an enterpris- 
ing flying school in- 
stalled a Kcid apti- 
tude indicator and 
gave a free test to 
every visitor to its 
booth, awarding 
prizes of free flying 
courses to the man 
anti woman who 
passed with the best 
grades. 

A inau who had 
flown for scores of hours as an observer 
in France, but never had a chance to take 
flying lessons, won for his sex. And the 
woman winner was a noted ski champion „ 
whose training had given her, among 
other things* a well-developed sense of 
balance and a keen eye. 

That was interesting news, but the se- 
quel, wliich came a few weeks later, was 
even more interesting* For the woman 
ski expert soloed after two hours and 
forty minutes of dual instruction* and at 
the end of seven hours, was doing loops 
and oilier aerobatics. As the average dual 
instruction time for most students is 
about eight hours, the mechanical judg- 
ment of the indicator was fully confirmed. 

Flyers,, according to the chief flight sur- 
geon of the U. S. army, are neither born 
nor made, but must combine a proper mix- 


Above, Measuring a Pilot's Sight; Center. Determin- 
ing the Field of Vision; Below, App.it atus to Obtain 
Body Measurements 
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lure of characteristics born in them, with 
the proper amount of making in a training 
school* It ts possible with the Reid ap- 
paratus. used in England, to tell with a 
fair degree of certainty whether an appli- 
cant will make a good pilot or not. And 
it is possible, with the intensive study of 
ail applicant's past history, plus some me- 
chanical tests, to do the same thing. But 
in the final analysis, according to the chief 
flight surgeon— and his judgment is con- 
firmed by the army 
air corps as a whole 
- — the only absolute 
test is to take a fly- 
ing course and see 
how you come our. 

The test questions 
and test apparatus 
can weed out the 
hopelessly impossi- 
ble applicants* the 
type apt to lose 
their own lives, 
w reck v a I u a b 1 e 
ships atul endanger 
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Apparatus for Testing the Mental Competency of Embryo Pitote; It Measures and Records the Time the 
Student Requires to React to Signals. Flashed! by tiie Light Bulbs in Front of Him 


the live', of others, hut ot the rest, graded 
from excellent down through good, aver- 
age and indifferent, some may improve 
with training, and others may not he so 
good as first impressions indicated. 

The Reid apparatus — the invention of 
Flight Lieut. G. H. Reid, of the British 
air force-— has a high reputation because 
it is equipped with electrical recorders 
that measure every reaction of the student, 
and because the results oE thousands of 
tests have been correlated with the actual 
Hying training of the same students, giv- 
ing enough comparative data to confirm 
the machine’s findings. Lieutenant Reid 
is also the inventor of the three-in-ente 
speed, level and turn indicator used on 
the big British air liners, and of the Reid 
reaction apparatus, which shows up differ- 
ences in the co-ordination of the left and 
right eyes* the two hands or two feet, or 
any combination of hand, foot and eye. 

His aptitude indicator consists of a 
dummy cockpit, with control stick and 


rudder bar, and an instrument hoard 
equipped with a semicircle of lights above 
a horizontal Hue of more lights. The cen- 
ter light in each row is white and the 
others colored like navigation lights — red 
on the left and green to the right of the 
center. When the controls are in neutral 
all colored lights are out, only the white 
lamps burning. 

In operation, the student being tested 
starts h.\- j t li the st ick, moving ii t n one side 
as directed. The instructor then presses 
a ke y, signaling for its return to neutral, 
and electrical recorders measure what 
happens. If the student “overcontrols, IT 
he will pass the white line, and cause col- 
ored lights on the opposite side to come 
on. If he is too cautious, the recorder 
will mark down a series of tentative move- 
ments. and the elapsed time will exceed 
the permissible limit. i he same process 
i\ repeated with the rudder bar alone, and 
then with combinations of stick and rud- 
der. Then the course is repeated, with an 
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In This Apparatus the Sludent Flyer MectsS Most of tbc Problems of Actual 
Ftyinjt without Any of the Dangers 


outside annoyance, furnished by an amo- 
mobile siren, to distract attention. 

It the student averages 2.2 seconds to 
get his “plane" back into normal 'Right, 
lie is marked very good; if be takes 3.3 
seconds, he is average, and if he requires 
five seconds, he is marked down as one 
who is liable to crack up the ship and 
probably kill himself. The limit accept- 
able now for flight training is 4.5 seconds. 

Frequently students are discovered 
whose hands or feet do not co-ordinate, 
or whose eye muscles do not co-ordinate. 
Some cases of eye trouble can he corrected 
by muscle exercises, and feet and hand> 
can be brought to balance by repeated 
practice on the apparatus. 

The army school of aviation medicine 
has an apparatus somewhat like Reid's, 
but without the electrical recording de- 
vice, and also a number of other machines 
with which the medical examiner makes 


an exhaustive investiga- 
tion into the past life, 
play habits and mental 
processes of the students, 
“No machine/’ says the 
army's chief flight sur- 
geon. “can develop apti- 
tude tor flying in some 
one who does not possess 
it to begin with. It may, 
however, increase natural 
aptitude, just a* the Brit- 
ish have improved the 
co-ordination of stu- 
dents 5 hands, feet anti 
eyes, by sending them 
back to the Reid appa- 
ratus for practice while 
t hey were c o n t i n u i n g 
their flying training, 

"As a general thing, we 
have found no evidence 
that any particular race 
or type of person makes 
a better pilot than any 
other type. Take all the 
noted pilots and gather 
them together, and you 
will have tall thin men 
and short thin ones, tall 
heavy-set men and short 
fat ones, blue eyes, brown 
eyes, blonds and bru- 
nettes, 

“Lindbergh is tall and thin and a fine 
pilot, but Lieut, "Jimmie' Doolittle, the 
army's noted stunt flyer, is thin and short. 
The three men who flew the Atlantic at 
about the same time — Lindbergh, Byrd 
and Chamberlin — are entirely different 
types, and three out of four in the Byrd 
crew were short and stocky /' 

A peculiarity about army flyers, for 
which neither the aviation medical corps 
nor flyers themselves have any explana- 
tion, is that the majority of pursuit pilots, 
flying the small and very fast ships, are 
above the average in size, and a great 
number of the pilots flying the huge 
bombers are small men. There are some 
notable exceptions. Lieutenant Doolittle, 
for example, being a noted pursuit pilot, 
but the chief flight surgeon and others in 
the air corps have all noted the fact that 
the men who qualify for the big ships are 
often small, and the pilots who prove best 
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So n c?l Lindbergh, 
to Whom Flying 
la a* Natural ci& 
Walking 


Two Natural-Born Flyers, 
Rngef Q, William* anil 
C la rcn cc C h 0 m herlilt of 
Transatlantic Fame 


Comm. Richard Byrd, 

Polar Explorer and 

At Untie Flyer 


Lieuts. Makl and and 
1-1 ffte n b r r k e T . Army 
Pilots Who FI tv to 
tbti Hawaiian Islands 


Cilpt. R, 

Smith, One of i, be 
Pilots Who Flei* 1 
around ibe World 


Lieut. Jimmy Doolittle, One 
of the Crack Pilots of tlie 
United States- Army 




The Lever Held by tlie Girl CantroEs the Model Plane When It Enters th& Wind Tunnel; in This Way the 
Student Learns to Bartk, Loop ind Zoom without Any Actual Air Risk 


adapts! to the swift little fighters run to 
large sizes. 

A famous English living expert once 
handed down the dictum that the tall, 
thin, blue-eyed, blond Nordic type — the 
man who would make a good horseman — 
made the best pilot, and pointed out what 
a perfect seat Colonel Lindbergh should 
have on a horse. A survey of the famous 
pilots of the last two or three years, the 
men who have flown the Atlantic and Pa- 
cific and won fame in other notable air 
exploits, upsets his conclusion, for they 
embrace every size and shape, and in- 
clude as many brown-eyed brunettes as 
blue-eyed blonds. 

At the army primary schools, the in- 
structors are particularly interested in the 
athletic achievements of the candidates, 
for experience has shown that boys who 
have excelled in games have developed 
the qualities that make a good flyer — 
mental alertness and co-ordination of the 
hands, feet and eyes, 

The military tests are not readily appli- 
cable to students for civilian flying, for the 
latter does not require the high degree 
of skill necessary for military aviation, 
where pilots are required to fly in close 
formation, handle extremely fast ships, 
and execute lighting maneuvers. 

So far, the examination of students for 
commercial flying schools has been lim- 
ited to a medical examination, with par- 


ticular attention devoted to the eyes. Eye 
troubles which can be corrected by wear- 
ing specially ground lenses in the gog- 
gles are not a bar to civilian flying licenses. 

Some of the commercial schools are al- 
ready going farther in order to weed out 
pupils who are apt to fail or damage val- 
uable equipment, and it is possible that 
tlie department of commerce may sooner 
or later require a much more thorough 
examination than at present. Under the 
new regulations which permit approved 
schools to obtain special ratings from the 
department, the training of private pilots 
is improving rapidly. 

Pilots who rate as only mediocre hi 
army tests may prove highly successful in 
ordinary private flying, and average mili- 
tary pilots may become experts in com- 
mercial work; so. if some means could he 
found to weed out only the bad to im pos- 
sible candidates, the other? would take 
care of themselves, and eventually find 
their proper place either as private, limited 
commercial, or transport pilots. 


OUTBOARD MOTOR FOR GLIDER 
**j*j try IS FORECAST 

Perfection of the glider to the point 
where outboard motors may lie attached, 
much in the same way as to motorboats, 
to provide mechanical power for this form 
of flying, is forecast by the aeronautics 
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h r anch of ;he rlrpn rr igypi ui con uiiexjc**— 
Use ol thej>utln>ai'c] will require a stronger 
construction than heretofore, as gliders 
usually are made of wood or fabric, with " 
lightness as the objective. Four Ameri- 
can factories now are making gliders rang- ^ 
ing in price from $100 to $70U, The ^ 
glider's use has mostly been limited to™ 
Report, although it has also been found ^ 
helpful in scientific experiments to per-*, 
feet parts of tlii power-driven airplane. J 
Department of commerce specifications p 
■fm- gliders do not approve those without^ 
hir controls, and tests are required as p re -'— 1 
requisites of manufacturing licenses. Out" 
limitation to the ut*e of gliders has heen^ 
the contour of the country, as hilly land^ 
for taking off is necessary and forests con-N 
stiiute a hazard. The percen 
dies with gliders has been lt> 
crashes do not result even ii 
to the low 


© P * A. 

Eye iind Face Skidd for Auto Ravtrs, Used Instead 
Goggles to Give Full Vision 

British racing drivers are replacing tftfc; 
old-fashioned goggles, worn for years to 
protect the eyes, hv a shield which affords 
the same protection not only for the eyes, 
hut for the upper part of she face, and at 
the same time gives full vision. The 
shield attaches to the cap. and somewhat 
re-embles a veil, except that it is ot glass 
or othe r transparent substance. 
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HANDY FO UR-IN-GNE H ACKSA 1 
CUTS ANYWHERE 


Designed to overcome the limitations of 
the ordinary hacksaw, a new saw will work 
easily in almost any hole or corner. By 
means of two simple adjustments, the tool 
can be changed rapidly from an ordinary 
hacksaw into a keyhole saw, a saw for 
cramped positions or for cutting oft pipe 
or conduit flush with a surface through 
which they project. The frame takes a 
standard eight-inch blade* which is ad- 
justable for various depths of cut., in any 
position. No tools arc necessary for ad- 


BOLL WORMS GIVEN CORN DIET 
tlfj CTO SAVE COTTON CROPS ^ 

Cotton boll worms, one of the enemies 
of the cotton crop, are being fed corn to' 
save cotton by some of the cotton growers^ 
of the south, acting on advice of the bu- 
reau of ent omology.. The strategy was 
recommended when it was found that the 
worms, also- known as corn-ear worms?- 
seem to be even more fond of corn than oP 
cotton, and when it had been found impos-^ 
sildc to eradicate them, they could he 
drawn from the cotton fields by a near-by 
plot of corn for their consumption. The 
boll worm, also known as the tomato fruit 
worm and the false-hud worm of tobacco, 
ts entirely different from the pink boll 
worm. 


Hacksaw with Attachments Making It Possible to Cut 
in Almost Any Hole- or Corner 

jnstment* and the pins, riders and adjust- 
ing parts on the_frame camioLfal! out. 


11 J he average 
owner paid $16.5 
statistics show. 
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UNINFLAMMABLE GAS. IS /USED TO BLAST J 

ULC (K i ‘<4<* 6 f {rfJ2jtf f t 


Gas is coming into use 
as a substitute for dyna- 
mite or other explosive 
in blasting down coal in 
mines. Carbon dioxide, a 
c nib r I e s s . u n i n fl am m a! d e „ 
non -combustible gas 
which exists abundantly 
in nature is used for the 
purpose in a cartridge or 
shell. Liquid carbon dioxide is placed in 
the cylinder in the end of which Is a hole 
plugged with a seat that gives way to re- 
lease the gas at a certain pressure. In- 
closed in the shell is a heating element 
consisting of a paper tube containing a 
combustible mixture connected by wires 
with an electrical shot-firing machine. 


while at the from end of „ 
the tti.be is a valve 
through which the liquid 
gas may he pumped into 
the cylinder. When the ? 
shell is fired and the com- 
bustible mixture ignited, "* 
the heat evolved creates > 
sufficient pressure to 
shear out the steel plug 
in the cylinder end and the liquid carbon 
dioxide then expands as a gas, rushing 
in behind the coal and throwing it down 
by the force of expansion. The shell can 
he employed repeatedly. The gas and the 
shell in winch it is used both have received 
the approval of tile bureau of mines as ^ 
entirely safe, 


Upper Left, Placing a Gas Cylinder 
Charge in a Coal Mine; Right. Making 
Ihe tjiiit; iicl.iw. Betting Off the Charge 
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DANGER OF ALTITUDE FLIGHTS 
J „ i PROVED WITH RABBITS 

~ %*1 0 \ 

J J i RJ^earches for t lie French government 
^jwilh rabbits as the subjects indicate that 
"aviators who fly to great heights, such as 
,( WK )£ J feet, endanger their lives, even 
though they use oxygen devices. Rabbits 
sometimes were found to suffer a delayed 
death after coming through, with ap- 
parent success, the experience of being 
subjected to low atmospheric pressure 
equivalent to the high altitudes. 'Phis was 
especially the case with animals subjected 
¥ —to exertion immediately after their expe- 
rience, Experimenters set about 45.000 
feet as the limit of altitude that can be 
reached by man when equipped with extra 

— t\P*M J) / 
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oxygen, unless his entire body is inclosed '* 
in a pressure chamber that sh'elds him 
front the effects of the great height. When 
no extra oxygen is carried, 20.000 feet is 
the limit of safety. Soldiers wounded in 
the chest can he evacuated from war areas ^ 
by high altitude flying, but if wounds arc 
in the abdomen, the reduced air pressure 
is likely to affect them adversely. No bad 
effects were shown with either men or 
rabbits if dropped in altitude at the rate 
of 3,000 feet a minute, about ten times the 
speed of the modern elevator. Men have ** 
dropped at greater velocity without injury. 


([American paper is now being used ex- 
tensively in China in making waterproof- 
paper umbrellas. 
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GAS MANTLE WAS 
INVENTED BY # 


ME r HANK'S 
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Luck and an accident 
largely responsible 
the production of the 
gas mantle for ilium ina- 
At first, gas was 
\ y Jj Linie d f ro m the 
ot an open pipe 
which was plugged when 
the light was to be turned 
out. One day someone 
placed a thimble per fo- 
ra led with holes over the 
jet when unable to find 
the plug* and from this 
e old-fashioned flat- 
flame burners developed. 

Later Bunsen produced 
his famous burner by 
combining gas and air to 
give a hot, almost color- 
less flame, in itself useless fur illumina- 
tion, Then Karl von Welsbach, while 
experimenting in his laboratory, allowed 
a solution of thoria and ceria, two rare 
minerals, to boil over onto an asbestos 
pad while using a Bunsen burner and no- 
ticed that the ragged edge of the pad l>e- 
scaine a brilliant white. The Rnn-en-t.mrnor 
principle was combined with the acci- 
dental knowledge, and gas mantles were 
eve! oped by using the two minerals. 


First Talking Pictures to Be Exhibited on a Moving Train; Use Experiment 
Was n Succc-ts. All Sound Effeeta Being Clear and Distinct 


TALKING-MOVIE SHOW ON TRAli(^ 

AMUSES PASSENGERS <3 


STAND FOR INK BOTTLE 


For l lie first time talking motion pic- 
tures recently were exhibited for the 
amusement of passengers aboard a run- 
ning train of the Union Pacific system. 
The equipment used was that frequently 
employed in movie theaters exhibiting 
talking pictures, and, despite the noise 
made by the train, the experiment was 
pronounced most successful, the sound 
effects being audible to everyone. The 


PREVENTS TIPPING V'W'l windows of the theater car were darkened 

* l r and a screen was stretched across one end* 


Preventing the 
accidental tipping 
of the ink bottle, 
a metal support 
has been patented. 
The base has a 
well for bolding 
the bottle, and a 
spring support fits 
over the bottle 
neck so that when 
if is in position, it 


ANTI-RATTLER FOR BRAKE RODS 
STOPS AUTO NOISES 3 71 

Battling and clashing of brake rods or 
■diock absorbers on Ford cars is prevented 


is impossible to tip the bottle without up- 
setting the whole stand. 


41 The heart beats more than lOfkOOD times 
-four hours. 


by an inexpensive 
market. The rear 
frame and the 
brake rod. and th 
f ro 11 1 extend 
from fender splash 
holt to brake 
holding the rods 
Jinn 1 y. The instal- 
lation lakes only a 
ew minutes. 


ent now on the 
ms between the 
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New York Federal K*fl,erve Batik, Where the Worths 
Largest Accumulation of Monc/ Is Stored; 

* 
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mutation 

x of treasure in the world is contained 
in that fortress which houses the Fed era K 
Reserve Bank oi New York. In the con- ' 
trol room, nerve center of the compact^- ' 
military force which guards it. an ex-ma- 
rine was listening with the receiver of a 
dictograph against his ear. It was past- 
midnight. Hundreds of times before he 
had listened for some sound in that deli-.. * 
cate instrument — and heard nothing. Now t^p. 
its diaphragm was echoing faintly an in- 
sistent, rhythmic clamor. Somewhere/^ 
close by. a pneumatic chisel was biting-', 
into stone. 


At that moment the guard felt himself 
to be in the very heart of l lie great insti- 
tution. The walls which inclosed him rise 
fourteen stories over the most extraordi- 
nary cellar in the country. Its bottom is 
eighty-five feet below high curb line of the 
street and fifty-six feet below ground- 
water level. On one side of what used to 
be a hole there is a piece of the solid rock 
of Manhattan; the other three sides are 
held against the pressure of underground 
water from the East and North rivers by 
walls of iron rods and concrete, ten feet 
thick, even stronger than the natural rock rj# 
This is the hull of the bank’s vault, a mas- 
sive vessel, five stories deep, protected on 
three sides by a terrific pressure of muck 
and water. 

Within that buried hull is the vault*, 
itself, a structure of three levels contained* 
within walls of steel crete — a combination 
of expanded metal and concrete — a con- 
struction developed particularly to protect 
the treasure of the federal reserve banks. 
The upper levels hold hundreds of mil- 
lions of wealth in the form of Liberty- 4 
bonds and other valuable paper, The-' 
lowest level contains gold, perhaps a 
fourth of the world's supply, Iti numer-.' 
ous cells, not unlike those in which con- 
victs are caged, it is stacked in yellow 


r 
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Above, Cross Section Showing Typical Vault Construction ; Be- 
low, Punching Machine Muti]atirt.g Old Currency 


vide the concrete surface into smooth rec- 
tangles, it will remain thus poised for 
weeks on end. The sound of a pencil 
rapped on that floor is picked up by un- 
seen microphones in the vault and made 
to echo loudly in dictographs outside the 
vault. 

What alarm bells were rung that night, 
what red lights flashed T cannot say, I 
know that tiie armed forces of the institu- 
tion were aroused with a speed like that 
with which fire lighters are called to ac- 


tion, Stone corridors echoed the 
sound of running feet* Loud 
commands were spoken by an 
unseen leader using a microphone 
in a concealed post of command 
linked by wires to the police force 
and she United States armv post 
on Governor's island in the bay. 
Magically, where there had been 
quiet, watchful sentries, now 
there, were doubly alert, half 
crouching figures who clutched 
the Huger-notched tandem grips 
nf submachine guns. Some of this 
Company, similarly armed, had 
emerged from the solid masonry 
of the building to reinforce the 
outside patrol. 

At the dictograph in the con- 
trol room, the ear which had first 
heard the cause of this alarm was 
Mill listening* The same faint, 
chattering noise was sounding in the re- 
ceiver* The commander of the guard 
force on duty took his turn ITstening, and 
was quick to interpret the sound as his 
subordinate had done. It was, beyond 
dispute, the racket of an air-driven chisel. 
The question was, where was it operating? 
The answer was obtained within a tense 
quarter of an hour. Men who had been 
sent forth to investigate returned with 
news that air-driven chisels were being 
operated, legitimately, deep underground 


bricks, hi some of the cells there 
are tons of it — minted double 
eagles in white canvas sacks* The 
tlonr nu which ibis precious store 
rests, is so free from the vibra- 
tion- of traffic far overhead that, 
if a chair is balanced on its rear 
Icg^ in one of the cracks that dt- 
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How does all this concern you? 
Well, the average American ha s 
in his pockets at least a few pieces 
of paper money* A considerable 
proportion of the paper dollars 
in the United States are federal- 
reserve notes, If you possess one 
of these, be sure it would be sim- 
ply a. piece of crisp paper if it 
were not for the federal reserve- 
bank system. A part of the treas- 
ure housed in the twelve banks 
of this system belongs to you 
whenever you own a federal-re- 


several blocks away in a 
new subway excavation* 

Stich alarms are infre- 
quent in the lives of the 
f e d e r a 1 reserve- b a n k 
guard* Rtit this does not 
ifmtter. They behave at 
all times as if they were 
confronting a desperate 
and resourceful enemy. 

Thanks to the stout con- 
struct if m of the treas- 
ure vault* it is diffi- 
cult to imagine that they 
will ever be called upon 
to defend it* Even if they 
were withdrawn, it would 
take weeks for the most expert crew of 
yeggmeu to break into it, a- the vault was 
built in accordance with the findings of a 
group of scientists of the bureau of stand- 
ards, army engineers and architects* Pre- 
viously, there bad been tests in which 
every known type of construction was 
subjected t\f attack with explosives, oxy- 
acetyfene torches that cut steel as a knife 
cuts cheese, and pneumatic hammers and 
chisels which arc equally effective on con- 
crete* As a result* it was found that a 
fabric of concrete and steel formed an 
alliance which best resisted all these forms 
of attack* The concrete would slop the 
cutter-burner and the steel would stop 
the pneumatic chisels and hammers. 



Above, Vault Entrance of Federal Reserve Below, Transit Depart- 

ment Where a Mi LI Eon Checks May Re Sorted Da Ely 


serve note* Rut It means much more to 
you than that. If you have borrowed 
from a bank to operate your business, 
likely the bank was willing to lend lie- 
cause this wholesale bank stands ready in 
time of need to buy your signed acknowl- 
edgement of the debt. More than treasure 
Is required to make these depositories 
function, Jn Xew York about 2,500 men 
and women, numerous labor-saving ma- 
chines and many strange appliances are 
needed for the bank's operation. About 
twenty-five tons of coins and five tons of 
paper money cross the loading platform of 
the bank every day in the week. This is 
hauled to and from member batiks by from 
fiflv to seventy armored trucks. 


POPULAR MECHANICS 
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The loading platform 
is within a chamber en- 
tered through iron gates 
Such as might appropri- 
ately guard the entrance 
of a cattle. The trucks 
that come there are 
loaded and unloaded be- 
low a long steel box that 
hangs from t h e \v a 1 1 
above the platform. 
Within that slotted tur- 
ret , machine gunners are 
con cealcd so t h at t Is e 
men who handle the tons 
of money may work as 
free from fear of robbers 
as if they were handling 
so much coal or bricks. 

Within the building, 
not far from the loading 
platform, scores of work- 
ers, with ihe aid of ma- 
chines, are engaged in 
sorting and counting the 
tons of small coins with 
which myriads of New 
York transactions are 
completed. These ma- 
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st rapping, MottCy 'with Bands of Steel Wbi<;h Ara ESIcc trie ally Welded; Pack- 
ages Are S-o Tight That Bills Cannot Eh Removed 


chines operate A revolving disk on which 
coins are poured from sacks. Centrifugal 
torce arranges the coins along the outer 
edge of the disk* then they slip into slots 
and are channeled onto a wheel revolving 
more slowly, where the passage of each 
coin xs recorded. The trallic in nickels at 
the New York federal reserve bank repre- 
sents 27,500 pounds of dead weight each 
business day. 

It is important that a record be kept 
of some of the 500.000 checks that stream 
through the bank daily. At the rate of 
600 a minute, such checks are photo- 
graphed on rolls, where each picture is 
somewhat smaller than a paper match. 
Whenever it becomes necessary to ex- 
amine these, the roll is scrutinized by 
means of a glass, screen against which 
the illuminated picture is cast, enlarged to 
natural proportions. 

Similar machines are used in many great 
hanks today to record every check paid 
for depositors. In the past, banks were 
sometimes defrauded by unscrupulous de- 
positors who would mendaciously contend 
the bank had charged their account with 


a check they had not written. As it is 
customary for banks to return all can- 
celed checks at the end of the month, until 
this machine was invented* there was no 
way for banks to prove that a disputed 
check ever had existed. 

The federal-reserve banks perform 
many services for the nation's business, 
but one of the greatest is the function 
from which the system takes its name. 
Banks are required by law to reserve a 
portion of their assets for emergencies. 
Formerly each bank kept its reserves — 
idle money- — iti its own vaults. Now these 
reserves [ire mobilized in the reserve banks. 
The bulk of the treasure housed in a re- 
-erve hank is simply money that is being 
kept for member banks as that bank in 
turn keeps your money* The result is 
that, when the northwest wheat growers 
require a huge credit with which to pay 
l lie cost of harvesting and shipping the 
wheat before it has been paid lor, they can 
get it. Whatever the need o. industry 
or agriculture, these twelve big re ervoirs 
of cash and credit can be tapped tor the 
supply. 
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One of the chief thing's done with 
money brought into the Federal Reserve 
bank of New York is to count it. With- 
out the aid of mechanical appliances, type- 
writers, adding machines, elevators, money 
counters, coin counters and other devices, 
so many hands would he necessary that 
the task would be almost impossible. For 
example, there is a lloor where paper 
money is counted and sorted. This work 
is done by girls. In most banks today 
money is si ill counted by hand. The 
swiftest bank tellers are able to count no 
more than 12,000 bills in a day by hand. 
An equivalent skill, pins counting ma- 
chines, enables some of the girls in the 
bank to count as many as 35,000 bills a 
day. Bankers had long talked of the need 
of such a machine, but after the federal- 
reserve system was organized, it was in- 
vented to order. Some of the bankers 
went into conference with a firm of ma- 
chine designers. The machine was pro- 
duced and is giving satisfaction, It can’t 
make a mistake. As she feeds paper 
money into the six bins of this machine, in 
the manner of one dealing cards at a bridge 
table, a girl does not trouble about count- 


ing. Each machine bin simply continues to 
receive lulls until it has one hundred. 
Thereafter the metal wheels which are its 
fingers refuse to function until the op- 
erator touches a lever* Before she does 
that, she drops a piece of cardboard on 
the counted pile. While the machines 
count, the girl devotes her attention to a 
study of the condition of the bells. Soiled 
anti torn money is there withdrawn from 
circulation. 

Fit money, after being counted, is 
packed into tight bales that contain 1,000 
pieces each. The baling is done by a man 
operating a machine which compresses 
the money into tight bricks held together 
with electrically welded metal st raps. One 
of the bricks weighs three pounds* If it 
contains $1 bills, it is, therefore, worth 
$1,000, If it should consist of $10,000 
bills, it would contain $10,000,000. That is 
the form in which the paper money is 
stored tti the big vault below street level, 
It is impossible to extract any of the bills 
thus packed without breaking the straps. 
I f the brick contains $5 bills, the men who 
handle it thereafter can always guarantee 
that it represents precisely $5,000. 



An. Armored Car Ready to Receive a Withdrawal of Currency; All Large Deposits and WichdrawaSs of Stiver, 
Gold and Currency Pats through This Heavily Guarded Part or tug Euifdinj 
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Model of 3 Great Medical Center to Re Built in Ntw York; It Will Cover Three R looks. Provide Facilities 
for 1,000 Patients arid Re a Center lor Medical Education and Research 


FUTURE FORTRESS OF HEALTH 
TO COVER THREE BLOCKS 

Covering three city blocks and provid- 
ing facilities for 1.000 patients, a second 
great medical-center project is planned for 
New York, to be built by tile New York 
} i osintal dCornell Medical College associa- 
tion, The institution will lie li end quarters* 
for unified activities in the treatment and 
prevention of disease, in medical educa- 
tion and in research- The great structure 
will take three rears to build. 


ash remains. To this must be added the 
value of the leaves as a forest carpet to 
retain moisture. The fertilizer value of 
the leaves, if left on the forest fiour, is 
small, but applied to agricultural land* 
thev have a definite worth, 


OIL BURNER IS PART OF BOILER 
IN UNIT HEATING PLANT 


FALLEN LEAVES WORTH MONEY 
BECAUSE OF CHEMICALS _ P 

> v< *. 

Autumn leaves have a definite commer- 
cial value which can he translated into 
dollars and cents because of the chemicals 
they contain. Studies conducted by the* 
Pennsylvania department of forests and 
waters sho w* tlurt -Ti ton o t oatc IcaveTYoti 
tains two and four-fifths pounds of phos 
phate. eighteen and four-fifths pound- of 
nitrogen and seven pounds of potash* The 
lightest ground fire, sweeping an acre of 
oak forest, sends ?4 up in smoke, for the 
nitrogen is lttst. although most of the pot- 


3 7 70 

Oil burner and boiler are combined in 
a single unit and sold as a complete heating 
system with the burner forming a part 
of the boiler by a company recently or- 
ganized. The idea of selling the complete 
system originated after many experiments 
dn attempting to fit proper burners to 
^boilers originally intended for coal burn- 
ing, and the dis- 
covery that, with- 
out the installa- 
tion of devices to 
conserve the heat* 
much of the heat 
generated went up 
the chimney. This 
led t o the building 
of a boiler intended only for burning oil. 
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ALL THE LUXURIES AND COMFORTS OF TRAVEL 




w 



Above. Receiving a Marcel While a 
Mile High and Going L25 Mites an 
Hour : at Right, Ordering Lunch on. 
a De-Luxe Ship of the Atro Corporit- 
tio>n of California 


Above, LuHurioi;s Interior of a Fokker Amphibian 
FEyitiju' Y iCht Who^e Hull L of Duraluminum ; It 
Sears Six Pa&scngcrs and Is Equipped with All the 
Conveniences of a Modern Cabin Cruiser; a Similar 
Plane for Land Flying Is Equipped with Electric 
Stove, Hair-Curling Irons and Refrigerator, Radio, 
Bookcase, Typewriter Desk, Card Table, Chaise- 
longue. and Seven Roomy Seats 
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ARE PROVIDED ABOARD THE LATEST AIR LINERS 
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“Business Going On aa Usual” Might Be the 
Title of This Pie Hire of Executive Dictating m 
Letter While Shin Is Speeding 




Above, Enjoying: a Game of Checkers during a Flight 
of a $! 00,000 Fokkcr Plane Equipped vith Every 
Luxury of Travel ; at Right, Playing Pod on a Spe- 
cial Table Installed in a Continental Air Express 
Ship: Players Say Aerial Pool la V ant but Uncer- 
tain: otj the Modern Air Liner Business Goes on os 
Usual IF the Executive Wishes to Work* While 
Other Members of the Party Find Diversions 
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Left, Periscope Whkh Thrcrtvs an Enlarged View ot 
Operation on Screen in Adjoining Room ; O p-crat 
Viewed on Screen 


screen m an adjoining room. In the past 
only a few persons could be admitted Ui 
an operating room because of the danger 
of infection, and also because most sur- 
geons are unable to work with many per- 
sons around them* The invention, known 
as the scialyscope. is suspended above the 
operating table, and, through a series of 
prisms, transfers the scene to a screen, en- 
abling each person to see clearly what i* 
taking place. Observers also hear the 
surgeon’s voice explaining the steps. 


OPERATION SHOWN ON SCREEN 
AIDS MEDICAL STUDENTS 


Permitting many doctors and medical 
students to observe an operation si nuth a- 
]U’oti>1y:^m -invention now in use in Paris 
works l/ke a periscope to enlarge the op- 
eratic three times and project it ,on a 
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comb Cleaner and sterilizer 

^ FOR BARBER SHOP OR HOME 

f/o- oo - T/i.^ 

For use 7n either barber shops or homes, 
a comb cleaner and sterilizer now ts on ilie 
market. The comb is held in place be- 
tween two rotating brushes which are 

turned by a han- 
dle to clean the 
surface and the 
r spaces between 

- y ihe teeth, A solti - 

tion placed in the 
5 *^* cleaner sterilizes 

3 cleaned, the oper- 


ation requiring only a few seconds 
cleaner accommodates any size or 
of comb. 


CALIGULA'S GALLEY IS FINALLY 
')<| ^EXPOSED AT LAKE NEMI 

Pumping out the water in the Lake ot* 
Nemi in Italy has uncovered a slime- 
crusted imperial Roman galley of the em- 
peror Caligula, the only vessel of Greek 
or Roman times known to exist. The 
craft, at first a gray shapeless mass, om 
closer examination was found to hav5 
been made of pine and other resinous 
woods which admirably resisted action of 
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the water. The take level was lowered 
about forty feet to reveal the craft, which 
is about 200 feet long and sixty feet wide. 

The layers of wood are laid with remark- 
able art and the staves who built it con- 
formed in many respects to the most 
modern ideas of shipbuilding. T4ie whole 
of the submerged hull is covered with 
lead, indicating the Roman war Heels had 
armed units. Between the metal coating 
and the wood hull are layers of glued 
wool forming a protective felt. The deck 
is gone, but apparently it consisted of a 
solid plank foundation with a thick base 
of cemented bricks, and a covering of 
marble mosaic. It must have had cabins 
or pavilions, the walls of which were dec- 
orated with colored glass, while roofs were 
covered with copper. 

} *] ^ 

ARMOR-LINED BANK ON WHEELS 

for suburban depositors 

Serving a widely scattered clientele of 
suburban depositors, an armored bank on 
wheels has been put in service by the Sea- 
board Xationaljiapk of Lo < Ange les^ I he . Enabling an individual receiver or group 


Signal] ng Afipd-r.^tus Enabling an Individual Receiver 
Timed lo It to Be Called by Radiq 

INDIVIDUAL CALLED BY RADIO 
AS EASILY AS BY PHONE 


rovingimriiriTprotected by guards armed 
with a submachine gun, in addition to it* 
armor sheathing, and a teller transact* 
business from the motorized branch bank 
in many outlying sections. The auto bank 
is particularly popular with housewives 
and small shopkeepers who find it con- 
venient to have their bank come to them. 


Armored Bank on Wheels Which Daily Trno^aeis thinness v.> it Sn Depositors iT .1 

hi Los Angeles Suburbs, Saving Them a Trip to the Bank direi me 


of receivers lo be called by radio at air 
given moment, a ratlin call signal has h 
put in use hr the Berlin policg^w^hfcn op- 
erates like a telephone caTT Experiments 
have shown ninety-eight per cent of all 
calls arriving from a 2 00- volt transmitter 
200 miles distant were received. The call- 
ing device may be attached to any radio 
receiver, the call signal 
being made up of rela- 
tively long initial and ter- 
minal strokes between 
which there are some 
short strokes, the num- 
ber, arrangement and du- 
ration of which are char- 
acteristic of each signal. 
The receiver is tuned to 
the wavelength on which 
the call is expected, and 
while it receives all im- 
pulses on this wave, the 
calling-up device re- 
sponds only to the signal 
for which it is adjusted. 
Provision also is made 
for overcoming disturb- 
ing impulses which might 


signal. 




“WINDMILL” 


? O T U T. A R M E CHAN ICS 

PLANE, AND WHY IT FLIES SAFELY 
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IT'S EASY TCf FLY AUTO Gift 0 
DECLARES INVENTOR V 


LA 


While living a jtri -motored biplane he 
had designed, lua l de la Cierva. a Spanish 
aviator, stalled at" d crashed. He set out 
to turn the disaster into good. The result 
is his a uto giro, th e .air era ft with the “wind- 
ni ill" attachment* ut is now being manu- 
factured in this country, and has attracted 
wide interest.* It is safer, will not spin 
or dive after a stait, is easy to fly, and, 
perhaps most important of all, it will 
permit the use of exceedingly small fields 
for landing purposes. Tliis unusual ma- 
chine with its four rotating blades can de- 
scend slower than a parachute of the 
same diameter as the rotor. Under ex- 
acting scrutiny by government officials, 
it landed, during a test in England, at an 
angle of eighty-seven degrees and with 
a speed along the path of but sixteen feet 
per second. The principles involved are 
explained by Senor Cierva himself, who 
likens the landing of his autogiro to that 
of a bird. “In descending/ he said, “a 
glide is made which can either he flat as 
that of an airplane, or considerably more 
inclined, at will. When the ship is a few 
feet from the ground, the pilot pulls hard 
on the stick, the nose goes up suddenly 
and the machine stops dead in the air. 
It then falls gently, vertically, the tail 
skid touching tire ground long before the 
wheels/" The reason the autogiro settles 
down so gently is that the four rotating 
blades, whirling rapidly above the ship, 
perform the function of a parachute. 
While the craft is in flight, the rotors, be- 
ing free to adjust themselves to a wide 
variety of air conditions, act somewhat as 
shock absorbers. They minimize the ef- 
fect of bumps in the air upon the plane 

and help to stabilize it. The rotors are 
under ro motor power whatsoever. “I 
believe the autogiro will be of special help 
in the development of civil living where 
safety is paramount/ 11 says Senor Cierva. 
“To 11 y the autogiro without risk, only a 
few hours’ training are necessary. In ad- 
dition , the autogiro will make possible 
the utilization of very small fields as land- 
ing grounds. The romantic roof landing 
is no longer a dream, and I hope that, 
before long, we shall see autogiro parking 
places in the middle of the cities/’ 


Host w[th a Heavy Melal Ease Which Silences (lien ^ 
Flow of Water into the Bathtub \j 

SILENCER FOR THE BATHTUB ^ 
FILLS IT NOISELESSLY 

Noiseless bathtubs now are possible with 
the use of a .silencer attachment which 
smothers the sound of the rushing water ^ 
as the tub tills. The silencer resembles a 
hose with spray attached, except that in- 
stead of the spray, the attachment is a 
heavy metal base with rubber supp 
which rests on ihc bottom of t lie tub. 
water emerges from a hole in the center 
of the base as it comes out. 


CIGARET ROLLER FOR SMOKERS 
j JVHQ MAKE THEIR OWN 

For smokers who roll their own, a ciga- 
ret -milking machine now is available. To- 
bacco for one cig.Lret is placed in it, a 
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-jIObEAUTIES and marvels of world under sea 



New Beauties Bnd MnrveJj of tfo« 
World under the Ocean Hair* 
Bren Revealed by J, E, William- 
son, Originator of Undersea Pho- 
tography, Who Recently Re- 
turned from the Field Museum- 
Williamson Expedition to the 
Ha ham 23 ; in the Photograph 
Above, a Fifty-Pound Nassau 
Grouper Ir Seen at Home be- 
neath the Spreading Branches of 
a Giant Palm a TO Coral: at the 
Left, Mr, and Mrs. Williamson, 
nnd Thetr B-iby (in a Knapsack) 
Arc About to Descend Id Theif 
Studio Far Below the Surface of 
the Water; the Submarine Pho- 
logtaphs Wet* Made from a 
Compartment at the Bottom of 
a Long Water -Ti^ht, FlCK-ihlc- 
Mclal Tube. Let Down to the 
Soli's Floor; in Thi^ Unusual 
Studio, the Observer* Were Able 
to Study and Photograph the 
Wonderland about Them 


t 
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ARE REVEALED THROUGH WINDOW OF GIANT TUBE 



Above, a Leopard Shark Reers at Mrs. William- 
SO 34 and Baby Sylvia, Secure in Their Glass- 
Wailed Retreat; at Lett, in the Land of the 
M Slone Trees." 0 Diver Scouts About in the 
Coral Forest and Is in, ConimLinjgjitipn with Mr. 
Williamson, Who Sits Comfortably in the Under- 
sea Studio. Photographing and Selecting Speci- 
mens to Be Gathered ; Below, CoSorFul Fish of 
the Sea Shadows j G run is. Goathsh. VellowiaiSs 
and Schoolmasters Arc among the Specimens 
Shown In This Garden in the Coral Clumps oil 
the Bahamas 
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Cigarct Ca^t 1 At tqctioH 'to Gfar-itiilt Lever for the 
Convenience kfc the Auto Driver 

GEAR-SHIFT CIGARET HOLDER 
IS EASILY REACHED 

Keeping cigarcts and matches at the 
motorist's finger tips, a cigaret case which 
fastens to the top of the gear-shift lever, 
is now available. The case screws to the 
top of the tever like the ordinary ball t 
and a twist of the round cap removes the 
top to leave the smokes always within 
easy reach of the driver. Matches may 
he struck on the top when it is returned 
to its position. Tt is' easily attached and 
adds to safety, allowing the driver to keep 
his eyes on the road while reaching for 
the cigaret. 




«OW FAR WILL RADIO CARRY? 

Most wireless students know that a ra- 
dio signal can circle the earth, hut several 
months ago an engineer, listening to short 
wave signals, heard two echoes, one the 
ordinary echo of trie s gnal circling the 
earth, and the other three seconds later. 
This led to experiments which revealed 
that echoes were heard at times varying 
from three to fifteen seconds after the 
original signal, the average time being 

(bv^vtAA (<i j j }, iA 


eight seconds. As the speed of the elec- 
tric wave is 186,000 miles a second, this 
suggested that an echo heard after eight 
seconds had traveled about 1,500,000 miles, 
or far beyond the moon. The conclusion 
now reached is that the signals are reflected 
by swarms of electrons in space, the elec- 
trons issuing from the sun and being the 
cause of magnetic storms on the earth. 
On this basis, it would appear that there 
is no inseparable bar to sending short- 
wave wireless signals to other planets, if 
there were anyone there to receive them, 
and if they could he understood. 


AIR BILLBOARD CAN BE SEEN 
ONLY FROM PLANES 




Advertisers are going after the trade of 
airplane passengers with aeronautical 
'"billboards." A Texas jeweler has con- 
structed such a sign five miles out of Fort 
Worth. The billboard contains the name 
of the jeweler, his business and the name 
of the city, with an arrow pointing to the 
airport. About fifty planes fly within sight 
of tile sign daily. J t is constructed of rock 
cemented together and painted white, the 
letters being twelve feet high, and the 
sign itself, in the middle of the field, is 135 
feet in length. Since it is flat, it cannot 
he seen from the ground, although from 
the air it is easily readable for a consider- 
able distance. 


. 
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Aerial View af n Billboard by Will eh a Texas jeweler 
I Advertises to Aitolane Passengers. 


ICOnc l limp of copper found in the Lake 
Superior region weighed 400 tons. 
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MINE SHAFT IS SUNK TO SOLVE METEOR MYSTERY 



buried hundreds of feet under millions 
of tons of rock and dust, a giant meteor 
which tell a thousand years ago near 
where Winslow, Ariz.. now stands is be- 
lieved to'" have been located by a mining 
company organized to find the celestial 
body. For years, a 4,000-foot crater on 
top of a hill in an otherwise flat expanse 
of desert has been the scene of explora- 
tions by scientists and prospectors. At 
first holes were drilled in tire bottom of 
the crater, blit this project was aban- 
doned when it was decided l lie body had 
fallen at an angle. Another hole was 
then started, but it. too, was stopped 
when the drill became jammed in what 
was believed to be iron masses 4 of the 
meteor itself. Finally a mine shaft was 
sunk about KITH I feet south of the earlier 
holes, and recently it was announced a 
mass of iron ore had been found at a 
depth of 1,400 feet. Samples are said to 
have assayed ninety per cent iron, seven 
per cent nickel, and traces of platinum and 
iridium, and this is supposed to be the 
body of the meteor whose size lias not 
been determined, Masses of nickdiferous 
iron have been found scattered through- 
out the territory, and some of them have 
yielded minute diamonds. The velocity 
of the meteor was terrific, for it i> esti- 
mated that it penetrated at an angle 


through 2,500 feet of solid rock, exploding 
the rock into millions of tons of frag- 
ments. The meteor, it is believed, was 
not a single unit, but made up of countless 
iron meteorites held together by attrac- 
tion, To the surprise of engineers sink- 
ing the mine -hail, water was encountered 
in the desert after drilling for a distance, 
and it was necessary to run fluid concrete 
into holes at tine bottom of the shaft be- 
fore the w ork could proceed. If the ele- 
ments of the meteor prove recoverable, 
the promoters nf the enterprise may hope 
to be amply repaid for their efforts, 


HOT-AIR FILTER ON REGISTER 
PROTECTS HEALTH 3 



while allowing free 
catches the dust and dirt. 


Protecting both 
health and home 
furnishings, dust 
catchers for the 
hot-air heating 
plain now are on 
the market and 
may he installed 
in any type of reg- 
ister, The filter 
fits inside the reg- 
ister opening, and 
circulation of air, 
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Radio Station in the ELiTet Tower. Part!,, Whence Daily Broadcasts Ate Made of Weather Reports Collected 
from All Parts of the Northern Hemisphere, Including Vessels ifl Mid-Ocean 

^By CALVIN 

ObyySHG 

r T '0 THE average American it is hardly 
* of interest to know that the weather 
fit seven o'clock this morning, Greenwich 
time, was rainy at Riga, Latvia, and that 
at the same hour sunny skies prevailed 
over the Scilly islands, Neither is he 
**J[ikdy to grow excited over the news that 
a thunderstorm has just been raging at 
Constantinople, that the barometer has 
been falling rapidly at Apia. Samoa* and 
that a southwest wind blew last night at 
Vladrvost ok. 

These facts have no direct and obvious 
hearing upon Ins comfort, health or pros- 
perity, but they are of importance to 
him in a roundabout way. because they 
Eire part of the vast fund of current infor- 
mation from all parts of the world now 
utilized in drawing ihe maps from which 
weather forecasts are made. The wonder- 
working agency that makes this informa- 
tion promptly available is radio. 


FRAZER 7 0 UMAT’Jn^A^' 
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Until a low- years ago weather tore- 
casters depended entirely upon wire teleg- 
raphy for collecting the reports from 
which their maps were drawn. This 
process worked very well for assembling 
reports within a single country, but it was 
quite inadequate for the interchange of 
reports on a large scale between different 
countries. Moreover, it left blank on the 
weather map the vast oceanic areas of 
the globe and also certain isolated regions, 
especially in the polar zones, that were not 
connected with the re^t of the world by 
land telegraph or submarine cable. 

Since weather has a way of traveling 
rapidly over the earth* and since the 
weather of any one region is influenced 
by that of others, both near and far. fore- 
casters have always sought to have as 
broad an outlook a< possible upon the 
weather of the world when making their 
predictions. Long before the days of ra- 
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die, there was n general 
exchange of telegraphic 
weather reports between 
the countries of Europe 
and* on a smaller scale* 
b e tween E u r o p e a n cl 
North America. Reports 
were also received in 
Europe by cable from 
Iceland and the Azores, 

Great difficulties were, 
however* experienced in 
collect! n g inf ormati oti 
from distant regions 
promptly enough to be 
of value to the fore- 
caster: especially in the 
Old World, where the 
messages had to cross 
numeraus political boun- 
dary lines, 

J he advantages of ra- 
dio broadcasts as a means of distributing 
weatlier information are self-evident. A 
bulletin broadcast by a high -power radio 
station can be received simultaneously 
and immediately at all places within a 
radius of hundreds or thousands of miles 
where the information is required* By 
means of two or three rebroadcasts it can 
be made available with little delay over 
the entire globe* 

At a meteorological conference held in 
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Map Room of the United States Weather Bureau eu Washing tart, and Drawing 
of Area Covered by British Weather Service 

Paris just after the World War. a plan 
was worked out whereby the reports of 
observations at the weather stations in 
each country of Europe, and some adja- 
cent regions, were to be collected by tele- 
graph or radio at a single point in the 
same country and broadcast by radio at a 
specified hour* * As now operated, this, 
plan calls for observation hours at 7:00 
a. til., 1:00 p* in. and 6:0f> p p m M Green- 
wich time, with an additional observation 
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at 1:00 a, m. at many 
stations, and hourly 
observations at sta- 
tions along airways. 

Tn addition to ordi- 
nary weather reports, 
many of the broad- 
casts contain reports 
from coast stations 
concerning the state 
of the sea and preva- 
lence of ice. 

Each country has 
been assigned defi- 
nite hours for broad- 
casting, but ihe broadcasts are 
so numerous that two or more 
are generally in progress (on dif- 
ferent wavelengths} at one time. 
The program begins with a broad- 
cast at midnight, Greenwich time, 
from Julianehaab. Greenland, giv- 
ing the weather report for that 
place and four others in Green- 
land* Other countries follow in 
rapid succession, each of them 
broadcasting at least twice a day 
and some several times. 

There are about 200 broadcasts 
every day in the countries of 
Europe, nor Eh Africa and the 
Near East, containing t lie results 
of observations at hundreds of 
weather stations; besides a great 


number of meteorologi- 
cal broadcasts of a more 
local or special chiiracter, 
including weather fore- 
casts and synopses, re- 
ports for aviation, agri- 
culture. etc. A few very 
powerful radio stations, 
including the one in the 
Eiffel tower, I 'arts, issue 
at specified hours what 
are called "international 
coll e c t i v e in i j s sa ge s.” 
These- contain abridged 
weather reports from se L 
levied stations not only 
in Europe and the re- 
s adjacent, but also 
Far East, North 
A in eric a a u d S o u t b 
America, besides many 
reports from vessels 
on the high seas. The 
American reports in- 
corporated in these 
c o 11 e c t i v e messages 
are taken from broad- 
casts made at Arling- 
ton, Ya, All reports of 
observations arc sent 
in code. 

In nearly all other 
parts of the civilized 
world, the European 
example has been fol- 
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Top, Sending Weather Report in Greenland; Center. Broadcast- 
ing Map from Arlington by the Jenkins Process, and, Bottom, 
Automatic Radio Transmitter 
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lowed and more or less similar arrange- 
ments exist for centralizing t lie reports of 
weather observations made in each coun- 
try and broadcasting them at fixed hours 
by high -power radio. In the United 
States, tor example, in addition to the Ar- 
lington broadcasts just mentioned, there 
are broadcasts from San Francisco that 
include reports from western America, 
the Pacific and the Far East, and there 
are many less comprehensive broadcasts 
of weather reports from other radio sta- 
tions. These are intended especially for 
the information of 
aviators and mari- 
ners. The weather 
bureau supplies 
mariners, on re- 
quest, with base 
maps upon which 
they can chart the 
data broadcast from 
Arlington or San 
Francisco and thus 


Drawing Weather Map on French S, S- "Jicquea Cartier”, Bal- 
loan Equipped with Radio Receiving Apparatus, and Radio 
Weather Station near Shanghai, China 


construct shipboard 
weather maps of 
the Atlantic or the 
Pacific, as the case 
may be. Thanks to 
this far-fiung sys- 
tem of broadcasts, 
the forecasters at 
Washington and at certain im- 
portant meteorological centers in 
Europe now draw maps every 
day showing current weather con- 
ditions over the greater part of 
the northern hemisphere, and the 
preparation of daily weather 
maps of the globe h near at hand. 

Two enterprises of special in- 
terest connected with the world's 
radio service are the "floating 
weather bureau" 1 and the radio 
weather map. During the last 
eight years, the French training 
ship “Jacques ( iartierU while mak- 
ing voyages back and forth across 
the Atlantic, has served as a clear- 
ing house of weather information 
for the benefit of mariners, anti 
as a means of gathering reports 
from ships for the use of fore- 
casters on land. Hundreds of 
such reports are received on 
board by radio during each voy- 
age and are charted, in con junc- 
tion with reports from land sta- 
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lions on both shits of the 
ocea u . b r o m the charts 
tints di'.'nvti, met enri>Iogi>l^ 
attached to the ship prepare 
v ea liter torecaM - and storm 
warnings for different sec- 
tions of the Atlantic, and 
these are broadcast on reg- 
ular daily 

cently llie U. S, naval trans- 
port "Chaumont” has un- 
der taken a somewhat similar service 
the Pacific. 

Broadcasting numerical data from which 
weather-maps can be drawn by persons 
who have the time and the skill is of much 
less practical benefit to humanity than 
broa'd casting the map itself, after it is 
drawn by experts, This process would 
furnish a picture of current weather over 
a large area of the earth to persons pos- 
sessing suitable receiving apparatus any- 
where by land or sea, or in the air, within 
range of the radio station, and they would 
receive it sooner than the corresponding 
printed weather map could be prepared 
and distributed at its place of origin! If. 
for example, a daily weather map of the 
United States were broadcast from Wash- 
ington, it could he received bv an explorer 
in the wilds of Canada, a mariner in mid- 


Atlantic or an aviator over the Rockies 
an hour or more before the printed Wash- 
ington weather map is posted in public 
places at the nation's capital. 

The fact that weather maps are now pub- 
lished and distributed every day in most 
large American cities, and at fully a hun- 
dred places In foreign countries* proves 
that there is a large public demand for the 
information presented graphically tn such 
documents as compared with mere nu- 
merical statistics or text descriptions of 
current weather; and radio evidently of- 
fers a far more efficient means of distrib- 
uting such information than the present 
one. Certain technical difficulties must, 
however, be overcome before the broad- 
casting of weather maps can come into 
general use. 

The first experimental broadcasts of tins 


schedules. Re- 


Left, Radio Weaker Map as Received on Board "Graf Zeppelin" tfcur- 
mg Mediterranean Cruise; Right, "Fultograph” and Specimen British 
Weather Map It Broadcasts 


on 


\* 


-7 


I ' 

rorr la r mecha x res 




character were made in Germany, A rela- 
tively simple device for broadcasting 
sketches and documents, devised by Prof. 
Max Dieckmann. was used bv the Ger- 

1 

' man army toward the close of the war, 
- Eventually the suitability of this process 
..ffrr broadcasting weather maps was rec- 
ognized , and experiments in this Sine were 
carried out by the Bavarian weather 
service at Munich. These proved so suc- 
cessful that the Bavarian service began 


to broadcast regularly at noon a small 
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. weather map of Europe, drawn from ob- 
servations made the same morning. This 
f broadcast has continued up to the present 
, time. It is received regularly at sev- 
eral places in Germany and was also suc- 
cessfully received on board the airship 
“Graf Zeppelin" during some of its 
Cruises over Europe. 

The latest experiments in this held have 
been undertaken during the last year 
in England, w here, on June 18, the meteor- 
a logical office began broadcasting a 
weather map of the British isles and 
neighboring seas twice a week. The 
broadcast is made from the wireless sta- 
tion at Daren try by the Enltograph proc- 
s invented by Capt, Ollio Fulton. This 
method lias recently come into extensive 
Tise in Europe for broadcasting pictures 
and documents of various kinds, its chief 
advantages being simplicity of operation, 
cheapness, and portability of the appa- 
ratus employed. The document, as re- 
^ce'ved, is traced on a sheet of chemically 
prepared paper, Which turns purple wher- 
ever traversed by a small platinum stylus 
* actuated by the radio receiver, 
f . Meteorologists arc looking forward to 
p the day when several countries will un- 
' dertake to broadcast radio weather maps 
for specified areas, which, when fitted to- 
gether. will form a “mosaic" map cover- 
ing practically the whole globe- Possi- 
bly even the polar lands and seas will be 
^wdl represented in this map, A large in- 
iternational society for promoting polar 
exploration by airship — commonly known 
as the "Aeroarctic" — headed by Doctor 
Nansen, has recently announced plans for 
supplementing the present chain of radio 
weather stations surrounding the north 
polar basin by several others to he estab- 
lished not only on land but also on the 
ice fields of the polar sea. 



Naval Radio Station at Arlington, Va., Whence Radi? 
Weather Reports Are Broadcast Twice Oaily 


At the opposite extremity oi the earth 
it G expected that, in a few years, a series 
ni radio weather stations will be installed 
on the borders of the antarctic continent 
and possibly in the interior, under the 
control of the meteorological services of 
the southern hemisphere. This G a favo- 
rite project of Sir Hubert Wilkins, who^e 
recent flights in tile south-polar regions 
were made primarily for the purpose of se- 
lecting suitable sites for such stations. 
The government of Argentina already 
maintains a radio weather station at: 
Laurie Island, in the South Orkneys, the 
southernmost permanently inhabited spot 
on the globe. 




MUMMIFYING SACRED ANIMALS 

WAS COSTLY PROCESS 

Nearly one hundred mammals, birds 
reptiles and fish were regarded as sacred 
hi ancient Egypt, and their bodies were 
nut minified by thousands, . investigators 
have found. The cos^of this procedure 
was enormous. More than 200 yards of 
fine linen cloth, A half yard wide, were 
needed for wrapping one bull. Birds of 
the hawk and falcon type also were mum- 
mified as was ^ small scavenger known as 
t the kite and above all life bi s ^ 
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Night -inc3 Daytime Views of a Huge EJcctrio Star, Twenty Feet High., Erected 1,500 Feet ghove Pasadena 
Calif,; on a Dark Night, the Star Appears to Ee Hanging in the Sky 


TWENTY-FOOT ELECTRIC STAR 
SHINES ON ENTIRE CITY 


. , . f vx 

creised, is balanced to keep the weight o 


One of the interesting illuminated units 
is&dena, Calif., where Christmas 
lights are hung on growing trees in front 
lawns, is a huge electric star, erected on 
a hillside, where it can lie seen from al- 
most any point in the city. It is twenty 
feet high and shines from an elevation of 
1,500 feet above the level of the town. On 
a dark night, the huge star appears to b 
hanging in the sky. 


(he two groups as nearly equal as possi-*^ 
ble. After the steers are slaughtered, va-* 
lions chemical and other tests will bec^ 
made to determine any differences* partic-j 

ularlv in the lean meat. ^ ^ 

\ 


arly in the lean meat, j 

PADDED SEAT,;' FOR STAI 

to \ 


IS EASILY 


STADIUM 
RRI1 


EFFECT OF EXERCISE ON MEAT 


^.<y b TO BE SHOWN IN TESTS 

i) J Muscular exercise may have much to 
with the quality of lean meat, research 
workers at the Illinois agricultural 
tnent station 
effects, tests have 

two groups of steers of four each, T 
animals in one pen are each required 
do about an hour's work in a tread mi 


rortame grand- 
stand seats* fin 
ished in the col 
lege colors, 
now available for 
football fans 
are attached to 
the ordinary 
benches of the 
stadium. The seat 
consists of a 
to which is fas- 
tened a cushion. 


e frame unfolding to form a back rest, 
carrying hag in which the seat fold 


every day, the equivalent of walking about^C^may he slipped over the back to form a 

T J T 1 protection for the clothing, 


four miles. The exercised steers are fed 
a full ration of shelled corn, cottonseed 
meal, silage and alfalfa lmy, white the feed 
for the other animals, which are not ex- 

p 1 * 
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ft The French perfumery industry is val- 
Lt $36 1 OCH),o6o a year, | 
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HEIGHT OF PLANE 
' IN AIR SHOWN 

BY NOISE ^ ^ 7 

The actual distance of 
an airplane from the 
ground, as differentiated 
from its distance above 
sea level, ultimately may 
he indicated l>y a shrill 
noise. For many weeks, J 
Leo P. Delsassn. nf , the^/J " ' 
Uni ver^TTv of California 
p h y s i c s^cl t‘]>7Tr t rii e n F7 
sought t lie particular 
noise needed, and now 
thm lie has found it. lie is 
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trying to devise a means 
of making it. He is vvork- 


The Cockpit of This Ship Remains Leveh IieKaJ"d]c5g of Wing Elevation^ 
Fustlags: Is HviiR from Struts Attached to a Universal Joint 


mg on an “acoustic altimeter" to enable 


a pilot to determine his distance above the 
ground, whether it he a plain or a moun- 
tain side, anti Ids fir^t task was to find a 
distinguishing sound different from any 
made by a plane or dirigible in flight. He 
built an electromagnetic analyzer which 
was carried in a ship and recorded every 
sound made. From the entire tone range, 
all such sounds then were eliminated, and 
the result shows that a relatively shrill 
note will be needed to attract attention. 
Now he is searching for a source of sound 
of such pitch a* can be filtered through 
the engine noise, and of sufficient inten- 
sity to actuate a recording device. The 
third phase will he the building of an in- 
strument by which the sound may be sent 
out and caught again when it rebounds 
from the earth. Then, by a computation 
based on the velocity of sound, the pilot 


will know his distance above ground. 
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Hunting for A Sound Whose Echo Will Indicate a 
Plane’s Actual Height above the Ground 


FUSELAGE HUNG UNDER WINGS 
GIVES FLEXIBILITY 


Hanging the fuselage of a monoplane 
about six feet beneath the wings by means 
of six streamlined struts attached to a 
large universal joint behind the engine, is 
the method of a California inventor for 
giving greater flexibility to the wings. 
The inventor claims that this arrange- 
ment al lows the fuselage and cockpit to 
ride level regardless nf whether the craft 
is taking off or landing. 


GERMS CAUSE FIRES ON FARMS 
IS THEORY OF CHEMIST ) C 

Spontaneous combustion of hay and 
other farm products is blamed on germs 
and chemical action bv Dr, Charles A. 


Browne* of the United Stales bureau of 
chemist ry — rm fl FoTTsT” who formed the 
theory after extensive experiments. He 


believes the heat which eventually results 
in ignition is started by bacterial action, 
am! that real combustion occurs following 
the oxidation of certain compounds pro- 
duced by the germs. The process com- 
monly known as fermentation or decay is 
the primary '■tep in spontaneous ignition, 
but i he vital processes causing this are 
destroyed by heat of 150 degrees, while 
600 degrees or more are required for igni- 
tion. Doctor Browne's theory is tliat the 
germs produce certain compounds which* 
by their affinity for oxygen, raise the tem- 
perature £o the point of ignitio 
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Wher*? rlis Camera Man 

and Cool N erven-: 


Nei?Hh Ctmr- 
a Ferocious 
Rhino Chrtrges -and Is Snapped When 
wiihin a Fevu 1 Keel at the Lens: This 
Animat Is One of rhe Fiercest of AU 
jungle Fighters When Maddened by 
au Enemy 


wm 4 S#S* v & , , 

A h-fJER bve years ot al- 
1 * mc> : unbelievable hard- 
ship in tlic dense African 
j u ei l; ]e-. marked by the 
death of in- only two white 
c 1 m pa ei i *iii s , Dr. Daniel 
3 )ave n | m i " . internationally 
kuuwn explorer, is prepar- 
ing fri] i\ new expedition to 
the dark continent 
1 > n c t or D a v en port 
achieved lasting fame by 
l lL moi t.' than 12,000 feet 
of ■.! a ion picture film of 
an in; ■"-. most of which had 
never before been photo- 
graphed in action, LI ore- 
over, lie *Sdiot tf them at the 
very closest possible range. 
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0 art til Mountain (joi i)la. Slain in Interior of Africa. "Posed 11 beside One of the Faithful Blacks of the Camera 
Hunter's Party; Note the Enormous Breadth of the Animal’s Chest 

S3 



Remarkable Action Photograph of a Lioness, "Shat ’ 1 at Greai Rj&k of Life from a Hollow Tree; the Reward 

of Patient Waiting fTi a Dangerous Paittic-n 


Indeed, on one occasion he barely escaped 
death when bitten on the shin by a cobra 
in its most ferocious mood. 

This modern epic of adventure had its 
beginning five year- ago in Brussels. After 
a trip around the world and a year spent in 
medical research. Doctor Davenport went 
on a visit to the Belgian capital and hap- 
pened upon a group of well-known phy- 
sicians, including Dr* Louis Neuman, fa- 
mous for Ins -kill as a crack shot in the 
tropical wastes, and Dr + Jacques Mans, 
one of Europe^ best-known photogra- 
phers of wild beasts. 

In ihe course of several conversations 
ii developed that Doctor Neuman was al- 
ready selecting his personnel for an expe- 
dition to study the tsetse fly in its native 
habitat. The wildest region of Belgian 
Congo was to be penetrated and its fly-in- 
fested sections surveyed in order that a 
battle against the fatal sleeping sickness 
might he organized. Already Doctor Neu- 
man, as teader of the proposed venture, 


had chosen Doctor Mans as his movie 
man, and he was now seeking another 
medical expert like himself who was ac- 
customed to hardships in the remote cor- 
ners of the earth. Nor did it take him 
long to decide that Doctor Davenport was 
the very man he wanted. 

Shortly thereafter, the three white men 
sailed for' Africa* But tragedy came al- 
most at the very outset. The genial Doc- 
tor Mans contracted yellow fever and suc- 
cumbed a1mo>t immediately. 

Although disheartened by the death of 
their friend, the two remaining scientists 
continued their research, and completed 
Doctor Neuman- t^et-e survey. Then it 
was decided to take a full-size photoplay 
of African wild life. Their route took 
them more than 7,500 miles through the 
Belgian Congo, Angola, Rhodesia, French 
equatorial Africa. Uganda, the Came- 
roon s, Nigeria. Anglo- Egyptian Sudan 
and Abyssinia, The explorers plowed 
through bush heretofore unknown to the 
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white iiihT. 31 and inhabited by numerous 
cannibal tribes; they met with lions, tigers, 
leopards, boa constrictors and practically 
all the rest of the ferocious jungle broth- 
erhood. 


Tt Was a. Rhino like This That 
Gored the Valiant Doctor Neu- 
man to Death; Strength, Speed 
and Cunning Make This Beast a 
Dreaded Fighter 


But just before the conclusion of the ex- 
pedition, an incident occurred that spelled 
death lor Doctor Neuman. It seems 
that the men had been making painstak- 
ing efforts to photograph the black rhi- 
noceros, one of the most desperate of 
beasts when at bay ur wounded. Eventu- 
ally success came with the sighting of a 
great number of rhinos. Always the men 
endeavored to gain the closest range of 
their subjects, so Doctor Neuman fired 
his customary shat for the purpose of 
scaring away the majority of the herd. 
Nor was it long before he came within 
a stone's throw of what seemed to be two 
splendid specimens, 

Doctor Davenport says that the point 
ought to be mentioned here that he and 
his friend always endeavored to shoot only 
two beasts for specimen purposes, though, 
of course, numerous pictures were taken 
of the others. Here, then, was an excel- 
lent opportunity to get both specimens 
and pictures. All went well for a few 
moments, though while Doctor Daven- 
port was cranking bis machine he was 
well-nigh petrified by the desperate 
chances his colleague took. Again and 
again Doctor Neuman would approach 
within a few feet of his quarry and then, 
with a well-placed shot, make it impossible 
for the beast to lunge at him with its 
razor-edged horn. 

In this fashion Doctor Neuman man- 
aged to kill the two rhinos. Whereupon 


he turned to one side for a moment to en- 
joy his well-earned victory. But he had 
made a terrible mistake. He evidently 
had failed to notice the presence of a third 
rhino. Hidden somewhere in the hush, it 
now rushed at him, Doctor Neuman took 

careful aim and — (.be re*t is an episode 
which Doctor Davenport does not like to 
describe, for the Brussels scientist, one of 
the world's best shots, had for once in 
Ins life failed to reload his ride. Of course, 
the murderous rhino was soon killed by 
other members of the party, but the inci- 
dent took away all Doctor Davenport's 
enthusiasm and he returned to civilization. 

The explorer is often asked : "Mow were 
you able to take such remark aide shot-' 
of wild animals without getting killed?’' 
To which he smilingly replies: <+ By a 
great many maneuvers which Doctor 
Neuman and myself, both amateur movie 
men, had to work out as each new situa- 
tion arose. For instance, once, in the 
heart of the jungle, we were somewhat 
hard-pressed for a fairly safe "camera 
booth/ when all of a sudden right before 
our eyes we saw one made to order — a 
hollow tree. By perching here tor hours, 
and carefully placing bait around the vi- 
cinity, we managed to persuade the great 
jungle animals to become regular motion- 
picture stars/’ 

One of the most hazardous situations in 
which Doctor Davenport found himself 
was in the course of attempts to photo- 
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graph hippos out of water. Realizing that 
these giant animals have the habit of re- 
turning to their pool after an all-night 
food orgy in the papyrus swamps, the two 
men set up their cameras in the run 
through which the beasts always entered 
the water* just at the crack of dawn, 
when there was barely sufficient light for 
photography , a tremendous noise broke 
through i lie silent thickets. And soon a 
massive animal came within scant eight 
yards of the lens. 

Vet another "thriller” is described as 
follows by Doctor Davenport: "I was 
once treed by a wounded buffalo. As I 
perched among the protective branches, 
he pawed at the base of the tree. After 
five hours of waiting, darkness fell. My 
servants came out seeking me and were 


Doctor Davenport and Pet Chimpanzee He Captured Himself; Below, Mag- 
nificent Specimen of a Jungle Elephant Killed by Hun tern 

attracted by my cries. Immediately the 
buffalo charged them. Phis gave me a 
chance to descend and retrieve* my ride 


f 


which lay a few yards 
away. Rack came the 
brute after me. But this 
time I got him/' 

Doctor L> a v e n p o r t 
wishes to explode a few 
popular superstitions 
concerning the charac- 
teristics of well-known 
jungle beasts. He points 
out, for example, that, 
though the lion is re- 
garded as the king of the 
jungle and possesses per- 
haps the highest degree 
nf courage of all his fel- 
lows, he is not so daunt- 
less when confronted all 
of a sudden with a pack 
of howling clogs, 

"One day a dozen of 

my dogs surrounded a 
huge Nubian lion in a 
dense underbrush. Sud- 
denly the big fellow 
dashed from his biding 
place and charged 'Stub- 
by/ a thirty-five-pound 
nondescript dog. The 
dog never budged, -al- 
though f wasn't aware of 
it until the negative was developed. I 
was watching the lion. He leaped several 
paces toward Stubby and then abruptly 
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Herd of Hippopotamus at Their Bathing Beach; While These Animals Are Hot as Ferocious as the Rhinos. 
They Are Difficult to Approach and Photograph In Natural Settings 


stopped and iguoiiiin tail sly backed into 
another brush heap* I presume that it 
was the tirst time in the jungle kind's 


life than he had been challenged by a 
smaller animal . so lie had retired to think 
matters over." 


RADIATOR HEAT WARMS AUTO 
WITHOUT EXTRA FAN 




Utilizing the hot water oi the new Ford 
radiator and the Ford fan. a heater tor 
these car- is mi the market which requires 
, no motor, no extra radiator and no atldU 

■ tional fan. The equipment includes a 

shutter for the radiator, a bousing built 
around the ripper i art of the fan* a metal 

i 


tube to conduct the warm air from this 
housing into the car, a deflector to circu- 
late the air inside the car, and a dash con- 
trol to regulate the heat. The control 
manipulates the radiator shutter so that 
the temperature of the water or cooling 
solution is governed, and the shutter helps 
keep the radiator from freezing. 
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The Reg-utar Radialtir and Fan Supply Heat for ibe 
Ford with This Equipment; 
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ARMY CLOCKWORK BOMB SIGHT 
"54 4 ^lARVEL OF INGENUITY 

A clockwork bomb-dropping sight 
which automatically computes the data 
necessary to guide an aerial bomb to its 
target has been developed for the army. 
It is described as more complicated than 
a chain of Swiss watclWs, and is to cost 
$28,000. It is so accurate, it is claimed, 
that an airplane cat / drop I.0Q- pound 
bombs down the sirjpKestack of a battle- 
ship, the one phfee where deck armor 
offers no protection to the engines. 
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FROZEN RUINS OF ANCIENT CITY 
FOUND IN ARCTIC -WASTE J 

M £ ? QU^ ^ ; '• 

Evidence of man* prehistoric life hrthe 
Arctic has been dug out of frozen rains 
of a large Eskimo settlement on St. Law- 
rence island in the Bering sea. This island 
and the Diomede islands may be called the 
metropolises of the prehistoric Arctic. 

Frozen refuse heaps revealed ivory and 
bone harpoons, meat picks and many deli- 
cately carved objects, possibly used as 
caps for ceremonial wand 5* charms and 
personal ornaments. There are no such 
tilings in the modern Eskimo household. 

Three successive stages of Eskimo culture 
are traced in the ruins, and the oldest, 
most deeply buried objects show the finest 
and most intelligent workmanship. The 
layer above shows articles decorated tii 
less ornamental fashion, and the topmost 
layer shows raftsmanship of modern Es- 
kimos who have lived in the past 300 years. 

I he age of the most ancient finds was esti- 
mated roughly at 1 .000 years. The finds 
indicate that Eskimos whom white men 
never met were of a higher state of cul- 
ture than those of today, 
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COLLAPSIBLE SERVING TABLE 
AND TEA CART COMBINED 
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Folding into a 
nine-inch space, a 
collapsible round 
table is on the 
market, which 
may be shoved out 
of the way into a 
corner when not 
in use. The com- 
pact piece of fur- 
niture may be used 
as a serving table, 

accom modat ing 
five or six persons, 
and is fitted with 
rubber-tired wheels -fo that it may be uti- 
lized as a tea cart, or as an auxiliarv table. 



CL The Popular Mechanics Bureau of In- 
formation offers its free service to all 
readers of this magazine. Names and ad* 
dresses of manufacturers and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished. 



Smokers !,n Oil Fields May Nat Use Matches, So They 
Are Provided with Electric Lighters 

ELECTRIC LIGHTERS IN OIL ZONE 
FOR USE OF SMOKERS 

Workmen in the oil fields n ear Be au- 
m ont. Tex,, are forbidden to carry 
matches, so smokers are left without a 
light. To make it possible for them to 
smoke in certain isolated sections, elec- 
trie lighters have been installed cm the 
grounds. The lighters, fastened to posts, 
have a protecting roof to save them from 
damage by the weather and the smokers 
from injury while using them. Smokers 
must be cautious, even with this safeguard. 
— 

STARTING STALLED CAR EASY 
WITH AUTOMATIC CONTROL 

Eliminating the possibility of not being 
able to start the motor when the car in- 
stalled in traffic or on a hill, a device for 
Fords with automat:.- flmke control now 
is on the market. . .> 'i (i. 

It is attached to 
the steering wheel 
and operated by 
hand. Turning a 
lever to the right 
primes and starts 
the motor, and a 
left turn start? the 
motor when prim- 
ing is unneces- 
sary. The choke 

releases automatically when the moto£ 
starts. The control device is easily and 
quickly installed. 


* 

> 
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mVIAYA RUINS IN JUNGLE DISCOVERED BY LINDBERGH 



Ruins of One of the Maya Cities Found by Crenel Lindbergh and a PairtJ^Sf^TC-r^hi-oloijEsts during AL Ex- 
ploration of the Yucatan PenmsyEa ; Land Expeditions Seen Expect to Visit Therti 


lu rl i - covering four ruined Maya cities 
dotted an the great unexplored area of 
Yucatan peninsula of Mexico, the air- 
plane flights of Colonel and Mrs. Charles 
Lindbergh and Carnegie 1 ustitutiun arche- 
ologists have given a better conception 
of the line of growth of the ancient Maya 
civilization. The newly discovered cities 
lie in a line stretching northeastward from 
the old empire region, located largely in 
what is now the Guatemala republic, where 
the civilization emerged about the time of 
Christ. The newly found ruins connect 
this older area with the new empire re- 
gion, on the north end of Yucatan pen in- 
- sula. Cliicheu-Xtza is the outstanding ex- 
ample of this new empire culture. Flying 
over unmapped dense tropical jungles, the 
Lindbergh party sighted three ruined 
cities definitely determined to be *hiew.” 
A fourth city, one of the largest found, 
> may be a new discovery, hut it may prove 
to be one seen by Dr. Thomas Gann some 
years ago in the vicinity of Lake Bacalar. 


Many months, and perhaps years, will be 
required to investigate and explore the 
cities located from the air. Many weeks 
of hard travel by land will be necessary 
to place land parties at the ruins. But 
when the broken temples are rescued from 
the enveloping vegetation, there will be 
available a better idea of the spread of 
the Maya, who more than fifteen cen- 
times ago arose from primitive simplicity 
to a complex state with highly developed 
religion and government, and monumental 
architecture. How and when the center 
of Maya culture shifted from the old em- 
pire region to the new empire has been 
one of the unanswered questions. The 
connecting cities now found will probably 
supply the answer. The four discovered 
ruins are located in flat country, From 
the air, the raised temple mounds could 
be seen twenty miles away in some cases. 
But giant trees and dense vegetation rise 
about 150 feet to shroud the glistening 
white stones with which time has dealt 
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Onlv by flying low over the are^ , PILOT TAKES AERIAL PHOTOS - 


could the centra] temples of the cities be < WITH ONE-MAN CAMERA r k £ ^5 


With 


seen and studied from the speeding air- ^ 
plane. The first ruined city, seen on the VI , 
first day’s flight, is located in the southeast ^ George 
corner of the state of Campeche, sonny i r 
fifty miles from the Guatemalan boundary. 


equipment developed 
\Y. Goddard, of the 
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DIFFERENCE IN HUMAN ABILITY v 
IS FOUND TO BE SMALL ^ £ J- 

Variation in actual ability between tiie 
brightest person and the dullest is sur- 
prisingly small when reduced to figures. 
Dr. David Wechsler, New York psycholo- ^ 
gist, has found. Leafyng out such ex- V 
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tretnes as the genius amj the idiot, it 
found that the distance separating tile 
most able individuals front the least able ... ■ 
mie> may lie expressed by the ratio of two 
to one. The normal person .with the 
weakest memory can remember five digits ■■ 
after they are repeated, while this best 
memory carries but eleven. The pe'gson ** 

who reacts fastest to a signal acts 

a little over twice as rapidly as the slo^v ^ Mr tlJ111 '' 
est. Tt is the same with physical varia- 
tions, body weight ranging from about 
88,2 pounds to 209.5 pounds; tire heaviest 
brain weighs less than twice as much as the 
lightest, and the greatest crania] capacity 
is less than twice that ot the lowest. 


ptzciaS Mounting for an Aerial Camera, Whtch 
ablea a Pilot to Snap His Own Pictures 


Em 


THREE MORE GEARS GIVEN CAR 
BY ELECTRIC SHIFT ^ / 

Addition of an electric device connected 
to a back-axle gear box gives a French 
automobile six gears in all, A control 
lever, placed next to the steering wheel, 
is used to alter the gear ratio. The car 
still has the usual three-speed gear box, 
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corps* at Chanute field, pilots make their 
own aeri a l pho to gra phs without the as- 
sistance of another man in the plane. This 
is clone by a special mounting for the 
camera at the side of the ship and a sight- 
ing arrangement attached in such a way 
that the pilot obtains a view of the area 
which he wishes to photograph simply 
by turning his head. He aims at the cen- 
tra! object and. when the sight points di- 
rectly at it, he presses a button on the 
control stick. This operates the camera and 
takes the picture. With this arrangement, 
civilian fivers can now enjoy tine thrills of 
making aerial photographs while piloting 
their ships, and the im-rnUou would be use- 
ful in wartime. At present, a photographing 
airplane is easily identified by the enemy. 
The one-man camera ship could be more 
easily camouflaged, and swifter single- 
seat ships could he used on picture -taking 
expeditions. The side opening for the 
camera might be completely closed when 
the instrument is not in use. 


View of Electric Shift Which Adds Three More Gear* 
to thp U&ual Three- Speed Gear 


QM* 


fjThe bugle call "Retreat" of l lie United 
States army is known to have been used 
bv the Crusaders. 
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pare ttis wish to go out, Maid service by 
tile h o tvr or day, and special quarters for 
tenants \v h o become ill + are other fea- 
tures of trie experiment to be conducted 
tinder the direction of the depa rtment 
home economics of Columbia I’niversi 
]"li e project is fejep ri_L t‘d Hi I'Ci t v e hot! 
husbands and wives of some of the drudj 
cry of housekeeping, and combining the 
requirements of many families in on! 
kitchen or nursery will reduce the expense* 


ASH CANS IN HOME REPLACED, 
j ^ £0 BY PNEUMATIC TUBES 

Pneumatic tubes are replacing cans tor^ 
the removal of ashes from office buildings, Q 


WsL! Register tor Auction Satea, Which Shows the 
Highest Sid and the Number of the Bidder 


REGISTER SHOWS HIGHEST BID 
AT AUCTION SALES 


Keeping track of the highest bid at all 
times at auction sales is accomplished in 
Basle. Switz erland* with a wall register. 
ctTOfTar in form, which ha-* an indicator 
pointing to the high hid. 'The indicator 


and the system may be extended also to 
homes. With a minimum of labor and no ^ 
diffusion of dust, the ashes are sucked^J 
through a pipe line extending from side- 
walk to ash pit. The equipment includes, 
a truck containing a large hopper into^ 
pvhich the ashes arc drawn and from 
a inch they are transferred by an inclosed 
belt conveyor to another truck which 
hauls them away. The first-mentioned 
ruck is equipped with gas-electric dri 
r XAnd power for operating the system 


also shows the person making the bid. as 
each bidder is assigned a number and the 
number is illuminated at the same time as 
the bid is indicated. 


J 
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ALL DRUDGERY IS ABOLISHED 
k t/f IN MODEL APARTMENT 

Problems that housewives have coped 
with since the beginning of civilization— 
cooking, the care of children, and clean 
ing — are to he studied in a laboratory i 
the form of a model apartment building 
with a. central kitchen and a central nurs- 
ery. The experiment, it is hoped, may 
result in improving the lot of the great 
body of housewives unable to afford do- 
mestic help. The centra!- cooking .service 
will supply meals fully prepared, or the 
housewife may market for herself and use 
the kitchen to prepare part or all of the 
meal. The kitchen will serve meals to 
school children if parents are away dur- 
ing the day. and the nursery school and 
kindergarten will care for the children 
part of, the day, and in the evenings if 






Ask Cans Are Being TtcpJacct! bjf This Truck. Which 
Sucks the Ashes through Pneumatic Tubes 

3 " - 

Obtained from an electric generator a mb 
^Tjiiotor. Ashes equivalent to the contents 
f a dozen standard cans may be 
;:ch minute to a distance of thirty feet, 
he conveyor truck connects to the pipe 
line at tho sidewalk opening. It will 
function efficiently in unloading barges 
carrying peal or other bulk cargoes. 
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NUMBERS 
only , 

DENOTE RE* 
GlSTERELL 
SOT UNLI- 
CENSED QR 
TEMPORARI- 
LY IICENS6& 
AIRPLANES 


TVT UMBERS and letters on airplanes, 
1 11 balloons and airships are significant 
and interesting, for they reveal something 
of the status of the craft they identify 
and, if correctly understood, may be a 
source of guidance, protection and enter- 
tainment. 

By an airplane's number, for instance, 
you can tell at a glance whether or not 
that particular ship would he allowed to 
fly internationally or is confined within 
the borders of the United States. The 
characters will show if the plane is merely 
an experimental one, not licensed to carry 
passengers or goods for hire, or if it is re- 
stricted to special uses only. 

The appearance of certain letters in the 
symbol indicates that the craft has been 
fully licensed by the department of com- 
merce, and therefore bears the stamp of 
government approval as being airworthy 
and fit to carry passengers under the di- 
rection of a properly licensed pilot. 

The identification system, simple and 
easily interpreted, has been devised and 
is applied by the aeronautics branch of 
the department of commerce, and in one 
of the busy Washington offices, files are 
kept, giving records of all aircraft to which 
numbers have been assigned. The infor- 
mation obtainable here is often valuable 
in determining the ownership and proper 
status of aircraft, just as the automobile- 
licensing system is an aid in identifying 
motor cars. 


A WCff4fi . 


X DENOTES 
AN EXPER- 
IMENTAL TYPE 
NOT AS YET 

federally 

APPROVED, tf 
CAN CARRY HO 
PASSENGERS 


THE LETTERS 
FOLLOWING 
NUMBERS 

ARE SERIAL 

LETTERS vsld 
to shorten 
the ItmlH 

Or MARKINGS 


R MEANS AN 
AIRPLANE 
LICENSED 
PHLY “OR 

RESTRICTED 
PURPOSES. 
ONLY CREW 
AND PILOT 
ASE PERMIT- 
TED TD RiOE 


"C’means a li- 
censed PLANE 

WHICH MAY FLY 
COMMERCIALLY 
! N THE UNITED 
STATES 


S LABELS AN 
AIRPLANE AS 
LICENSED AND 
OPERATED 
SOLELY BY THE 
GOVERNMENT 
OR STATE 


67 


POPULAR M EC HA NIC S 




NR DES- 
IGNATES 
AN AIR- 
PLANE, RE- 

STRICT EC 
JN i 13 USE. 
WHICH MAY 
8E FLOWS 
QGttIDt OF 

mt unit to 

STATED 


NS" SIG- 
NS FIE SAN 
AIRPLANE 
LICENSE D 
AN j CPEJf- 
ATEOfcV THE 
SOVt^HHtHT 
OR ST AIL . 

CAN FLY INTERS AH 


THLS $Y^0OL IS NO 
LONGER ISSUED 




''NX DENOTES 
AN EXPERI- 
MENTAL MOD- 
i L NOT A$ m 
APPROVED, 
BUT PER- 
MUTED TO 
PLY INTER’ 
NOTCH AUr 


BLUE 


There goes n ^Tane hearing t ! t e number 
"301. It appears on the under surface of 
the lower felt wing and oti the top of the 
upper s' i wing a- well as on both sides 
of the rudder. The position is worth not- 
ing, for it lias been designated by the de- 
partment oh commerce which specifies that 
airplane symbols mti*t he displayed in that 
manner. In the ea-e of a monoplane, the 
characters would he on the upper surface 
of the right wing and mil the underside 
*'\ the left, Numbers only indicate one of 
two things and both are important. A p^ane, 
so marked, is not yet licensed* The num- 
ber may be the temporary identification 
pending the granting of a license, or it 
may he the mark of n ship t lie owner of 
winch has not even applied for license. 
All aircraft need not he licensed, but all 
must display an identification mark when 
in flight. The plane with numbers only 
may he eligible for a license, and t he pilot 
wilt have a slip showing that application 
has been made for the license. 

When, the license is issued, the letter 
“C" is placed before the numerals. That 
character, appearing in from of ihe num- 
ber, always indicates a licensed craft and 
is therefore a stamp of safety for the guid- 
ance of the man who want* lu tly as a pas- 
senger. TS” befure the numerals, likewise 
indicates a licensed unit, but such a ship 
is used solely for governmental pufpo-es 
and belongs to the "states, territories, pos- 
sessions or political subdivisions thereof.” 
-X’ T before the number shows that the 
craft is for experimental purposes only. 
Passengers or goods could not he carried 
for hire in such craft. 


ARMY SHIFS ARE IDENTIFIED &Y 4E0*vtfHJE 
AND BLUE STRIFES ON THE fftl&OFR . IN 
ALL'S no IN TO THE. STAV? WUH1N t- £ I HIRE 


P O P U I, A n M E c I T A N I C S 


J 7 
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Colonel Lindbergh's famed “Spirit of St. 
Louts 7 ' is likewise universally known as 
H N X -211. 17 It was an experimental ship, 
as it bad a longer wing span, greater fuel 
capacity and other departures from the 
regularly licensed planes of that type. The 
**M" was Lindy's license to fly internation- 
ally, That symbol must appear on all air- 
craft engaged in foreign air commerce, 
and like the letters “X. 1 * "C* and "S,” it 
precedes the numerals. The letter “R l+ be- 
fore the number shows that the craft is 
restricted to special purposes only, such 
as crop dusting, photography or tire-pa- 
trol dutv, 

“cr "X,” "N," “ST or “IT before the 
numerals thus clearly indicate impor- 
tant facts about the purpose and pos- 
sibilities of the craft. Obviously, there 
can be combinations of tine letters, such as 
“NS" ,l NCT or "NR." “NX” licenses no 
longer are issued. Became of the limita- 
tions of the wing surface with the conse- 
quent necessity of as few digits as possi- 
ble. the department recently has estab- 
lished an identification series with letters 
following the numerals* Such characters 
have absolutely no significance as to the 
craft’s purpose or functions, but are con- 
sidered merely as numerals; they simply 
shorten the symbol so that it can be printed 
in the space available, The only letters 
that concern the craft’s nature arc those 


that appear in front of the numerals* If 
a plane or other aircraft is “washed out" 
or taken out of service for atiy reason, its 
number is never reassigned to any other. 
For that reason, the files of [lie aero- 
nautics branch of the department of com- 
merce contain records of many hundreds 
more craft than are actually in operation. 

Army, navy and marine-corps aircraft 
have their characteristic markings as well 
as commercial ships. A distinguishing 
feature of army and navy planes, for in- 
stance, is the star-and-circle insigne. This 
appears on the top surface of each upper 
wing and the underside of each lower 
wing on army ships and, on the upper 
wings of navy planes, the red and white 
stripes on the rudder are parallel to the 
longitudinal axis of the plane on army 
ships, and on navy craft the stripes are 
parallel to the vertical axis. The army 
rudder is further distinguished by a blue 
stripe parallel to the rudder post and thir- 
teen alternate red and white stripes par- 
allel to the longitudinal axis of the plane. 
Navy rudders have only three hands, one 
red, one white and one blue. All are 
parallel to the vertical axis, and the red 
one is at the tail of the rudder. 

The words “U. S, Navy” appear on the 
fuselage of navy planes together with a 
symbol in Large characters showing the 
plane's type, its squadron and individual 



A Flag, Flying from the Rudder. Warns Other Pilots That tht Ship Is Being Flown by a “Rookie/* Perhaps 
on His First Solo Flight, and So, AH Gi^e Him a Wide Berth 
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number. For instance the sign “4-F-10" 
means the tenth plane of the fourth light- 
ing squadron, The squadron number ap- 
pears first, then the letter indicating the 
character of the squadron, "F ' for light- 
ing, Si T” for torpedo, "O" for observation, 
and so on. On both sides of the tin are 
smaller numbers and letters, such as A- 
1221, for instance. That is the designating 
symbol of the plane for department rec- 
ords, It remains the same for that par- 
ticular ship for record purposes, while the 
large symbol, showing the squadron and 
individual number of the plane in that 
squadron, may be changed according to 
the ship's assignment. “Z” signifies a 
lightcr-thaiwdr craft and appears on the 
dirigibles. "V” is the symbol for heavier- 
than-air craft. 

Familiarity with the insignia of army, 
navy and commercial ships is a great aid 
to airport officials, pilots and others, and 
helps civilians as well. Planes and other 
aircraft of the army, navy and marine 
corps often hear, besides the letters and 
numerals, the interesting coats-of-arms, 
or other devices, that distinguish the units 
to which t lie craft belong. Wide diversity 
of color and design characterize these 
symbols. A sign that every pilot knows 
and heeds is neither a letter nor a num- 
ber but a flag flying from the tail of the 
ship. It means that the pilot of such a 
craft is a "rookie” airman, feeling his 
wings, and it will he wise and helpful to 
give him a wide berth. 

Commercial pilots often make requests 
for special numbers, the department of 
commerce reports, the preference often 
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r i£w$ of Rcvotvififi Ball WTi 


Day and Ni^ht Views of Revolting 

Aitpiman to a Factory 


ich Attract! 


LIGHTED SPHERE ON BUILDING 
LOOKS LIKE BALL OF FIRE 

Resembling a darning red ball in tl 
heavens at night, a metal sphere illumi- 
nated with neon tubes is used to attract 
the attention of Chicago motorists to a 
factory beside a boulevard. The ball is 
five and one-half feet in diameter, mounted 
on a vertical shaft and revolves sixty 
times a minute. When the ball is lighted, 
it seems like a whirling: sphere of ft re. 



BARBER SHOP MOUNTED ON VAN 
GOES TO CUSTOMERS 


Residents of a rural section of Ohio need 
make no trips to the barber shop, because 
a barber has a shop on wheels that comes 
regularly to them. The traveling shop 
is 1 soused in the front compartment of a 


being for low num- 
bers or other spe- 
cial characters just 
as automobile driv- 
ers ask for favorite 
numbers. The same 
wishes are manifest 
with regard to li- 
cense numbers for 
the pilots. One of 
the most famous 
aviators in the coun- 
try, "Casey” Jones, 
enjoys license No, 
13, a.s he insists that 
it is a symbol of 
good luck to him. 



hap in Truck Which Es Also the Barber's 
Home arid Has. Shelter for the Dog 


‘.i iui s * 


truck, the rear sec- 
tion forming a home 
for the barber and 
his wife during their 
travels. The shop 
contains a modern 
chair and is sup- 
plied with both 
electrical current 
and hot water, Be- 
sides the barher 
s h o p and 1 i v s n g 


quarters, the owner 
has provided the 
truck with a special 
compartment for 
Ids. 
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SUN’S RAYS RUN STEAM PLANT 
FOR USE ON FARMS 






Harnessing the suns rays to operate a 
motor has been demonstrated by Ur, 
Robert H, Goddard, of the department of 
physics of UlSrk University, inventor of 
tliejxiierptSlTetary rocket. The solar mo- 
for litres the heat of the sun with a system 
of mirrors, water and mercury to gener- 
ate steam power. Laboratory tests with 
a model have shown it to he practicable 
for use on farms and wherever sunlight 
is strong and dependable. Such energy 
may be produced at little cost. 


SHAPE FIXES BULLET'S POWER 
INSTEAD OF VELOCITY 


. . . 

phape. rather than velocity, is the most 
important factor in measuring the striking 
or shooting power of a bullet. Of almost 
equal importance, however, is the target 
at which the missile is fired. Big-game 
bullets require high velocity (o get pene- 
tration, but a fast bullet fired at small 
game wouldj^ass through and waste most 


of its energy beyond the target. For 
this reason, a twenty-two-caliber short 
cartridge is more effective against small 
game than the long. The shocking power 
is a combination of the blow struck by 
the projectile's velocity and tile displace- 
ment of tissue, due to its shape. A soft- 
nosed lead bullet, which mushrooms as it 
hits, displaces more tissue than a jacketed 
pellet. Standard energy tables, which give 
the energy or shocking power of a bullet, 
are not always good guides, for they are 
based solely on the muzzle energy multi- 
plied by the cross-sectional area of the 
bullet. Tables on the accuracy of re- 
volver and pistol ammunition place the 
twenty-two long rifle cartridge first, 


3S 

UNIQUE 


MINE YIELDS SILVER, 
GOLD AND QUICKSILVER 


Laboratory Equipment Which Dcmonutrafed That the 
Sun's Hwt Can Operate a Steam Plant 


Gold, silver, quicksilver, antimony and 
arsenic all are obtained from the same 
mine near Manhattan. Nev > During the 
World War the muje supplied antimony 
by the car load, and later, when arsenical 
solutions were demanded to fight the boll 
weevil, the mine supplied this product. 
Later it returned to the production of 
both gold and silver, but discovery of 
quicksilver ore at a depth of 1. 100 feel re- 
cently resulted in the production of this 
metal, now widely in demand. 


SERVICE-REMINDER PAD IN CAR 
IS HELP TO AUTOIST 

Motorists are reminded when to change 
oil. check batteries or make other service 
tests bv a memo- 


randum pad which 
attaches to either 
dash or upholstery 
by means of two 
y small prongs. The 
service reminder 
requires no pull- 
ing off or inser- 
tion of paper slips, 
the user writing 
on white glazed 
T spaces beneath the 
V various car items 
on which a check 
is kept. The marks on the glazed surface 
are easily erased. 


£f ? 


Q^h 
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Japan esc Dancing Mice, Pictured Above, Have Rwn Found Fetter Serit intis in Warning M in e- Rescue Cfcvds 
of the Presence of Deadly Gases Than the Canaries Which Formerly Were Used 


MOUSE BETTER GAS DETECTOR 
THAN THE CANARY 

Canaries, long recognize*.! as dependable 
sentinels in warning of deadly gases in 
mines, particularly carbon monoxide, may 
lose their jobs to that odd little creature, 
the [ a p a net e da n c i tig m o ti > e . E x p e n m e m s 
by the Unit ed Stales bureau of m ines in- 
dicate that tFKTrmHise is more susceptible 
to the influence of carbon monoxide than 
any of the numerous varieties of small 
animals or birds that have been tried. 
Mine-rescue crews of the future, there- 
fore, may carry mice instead of birds into 
suspected underground channels. The 
canaries were good detectives because of 
their gay, blithesome nature, but the danc- 
ing mouse is even more active and rest- 
less. True to its name it appears unable 
to remain quiet, but runs around errati- 
cally in circles, or pivots on one fool, exe- 
cuting more than 400 revolutions without 
a stop or reversal Then it turns, twitches, 
jerks and sways its head. These mice are 
totally deaf, are smaller than the house 


mouse and spotted in color. The inces- 
sant activity causes a high rate of breath- 
ing and blood circulation, resulting in 
keen sensitivity to carbon monoxide. The 
symptoms first manifested are weakness 
of 1 lie hind legs and slowing down of the 
movements. The oxygen -breathing appa- 
ratus worn by rescue crews contains only 
a two hours’ supply, and by watching the 
gas sentinels, the men are able to proceed 
great distances into a mine without draw- 
ing on their oxygen supply, because the 
mice or canaries give warning of the gas 
long before it is present in sufficient quan- 
tities to be dangerous lo human beings. 

3 rf 1 

THREE THOUSAND AIRPORTS 

With the completion of proposed air- 
ports, which have been listed with the de- 
partment of commerce, the United States 
soon wHi— have nearly 3,000 flying fields. 

More than half of that number are already 
in service. Of the latter, 445 are main- 
tained by municipalities and 436 by com- 
mercial (lying companies. 


2>r^ 



Wodd Seeks 


exist; in British Column 
hi a and the Yukon, 
where large area?; are 
available for placer 
mining, and in Austra- 
lia* where once famous 
gold fields appear to be 
nearing exhaustion. 
Government scientists 
at Washington believe 
that the most produc- 
tive results will come 
from developing low- 
cost methods of recov- 
ering low-grade ore 
bodies. 

Recent surveys Indi- 
cate that the Transvaal 


VS/ORLD governments, con- 
T * fronted by steadily dimin- 
ishing supplies of minerals and 
metals with which to satisfy fu- 
ture industrial needs, are search- 
ing the earth and. in some cases, 
the sea for new deposits of gold, 
silver, copper, lead, zinc and other 
substances. And while mining 
experts are seeking virgin fields 
in the Transvaal, South America, 

Mexico. China, and the Belgian 
Congo, scientists in government 
laboratories in Washington, Ot- 
tawa, London and Berlin are 
endeavoring to develop more ef- 
ficient methods of reclaiming 
known low-grade ores. 

Both the .United States and 
Canada are engaged in a system- 
atic search for new mineral and 
metal deposits bv the use of air- 
planes, seismography, radioactivity, and 
other methods. Explorations are being 
made in eastern Siberia, where extensive 
gold-bearing grave! beds are believed to 


Cover nmcmt Scientist Demon strating Electric, Ore Finder like 
Radtq Detector, and Kaffir Operating Compressed-Air Drill * in 

African Mine 

contains gold -hearing ore reserves of 
about 100,000,000 tons, but that there is 
also available approximately 200,000*000 
tons* the profitable recovery of which de- 
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Bonne for Oil in the Sahara; with Modern Inventions. the Unknown Depths F-ar below <he Desert’s Shifting 

Sands M^y Bd Made to Yield Rich Finds 


pends upon reduced mining costs. There 
are also large low-grade deposits in Cali- 
fornia and Nevada. The inaccessibility of 
extensive unexplored tracts in Central 
America, Mexico, China and Africa, on 
account of .difficult topographic condi- 
tions, has now been solved by the use of 
airplanes. Properties are being devel- 
oped in the Porcupine and Kirkland lake 
districts of Ontario where Canadian gov- 
ernment officials declare that,, although 
the gold-hearing rock is not of great width, 
in some places it has been followed to a 
depth of over 2,000 feet. 

Many governmental and private explo- 
rations are being made of ocean and river 
beds to discover deposits under the sea, 
notably that of the Carnegie Institution, 
which has sent its no rn magnetic ship 
^Carnegie” \r\ a three years’ cruise to ob- 
tain ocean- bottom samples and other 
scientific data. The ocean-bottom sam- 
ples are obtained by means of a “snapper” 
which carries a fifty -pound weight and is 
lowered on k wire to t lie ocean Hour. Tt 


goes down 
the bottom 
releases a a 


vith jaws open ; upon striking 
the wire goes slack, a weight 
tch which holds the jaws open 


vn 


and they close, snapping up about a pint 
of bottom mud or ooze, 

These samples contain the shells of or- 
ganisms which used to live in the upper 
layers and which, having passed through 
the life cycle, have drilled to the bottom 
■and been accumulating through the ages. 
When examined under the microscope, 
this blue, green and grayish mud opens 
up a new world for investigation. Most 
of the bottom material goes under the 
name of red clay, blue mud, or radiolariau 
and glob [gen na ooze. 

Mineralogists declare that the world 
demand for metals Inis developed at such 
a rate that Europe now draws a large 
part of her supplies from other countries, 
and the United States requires practically 
the entire output of her own mines. The 
statistics reveal that more metal has been 
used in the last twenty-five years than in 
all preceding time, and that the leading 
industrial countries are becoming increas- 
ingly dependent upon new sources of sup- 
ply, This increased consumption is the 
result largely of the vast expansion in 
the automobile, radio and electrical indus- 
tries in recent years. 
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of utilization by man, the occurrences of 

a single mmrT'al or group of minerals, in 

sufficient size and concentration to make 
them commercially exploitable, are rela- 
tively few ami unequally distributed 
throughout the world. 

"Some nations have more than their 
share of the great mineral reserves, some 
conspicuously lack them, anti none has a 
well-balanced supply of all minerals. I" lie 
United States, United Kingdom,, France 
and Germany, for example, produced 
more than three-fourths of the world s 
output of coal in the last five years; the 
United States. Mexico, Russia, Persia and 
Venezuela produced ninety per cent of 
die worlds ouiput of petroleum, and three 
economic centers — United States, Lor- 
raine and Great Britain— produced eighty - 
Jive per cent of the world’s output of iron 
ore. C opper is furnished from three major 


Mining Coal wilh the Latest Electrical Diggers, and 
Experimental Blast Furnace at the Bureau of Mines 

Government officials, following a world- 
wide survey of mineral raw materials, de- 
clare that "students of the earth's chem- 
istry have demonstrated that the minerals 
upon which present industrial civilization 
is based arc widely and abundantly dis- 
tributed, but that, from the point of view 


sources, tin from three, nickel from two. 
The conclusion is that the great sources 
of mineral supply are too few and irregu- 
larly distributed to give each nation its 
desired quota, 1 ’ 

It is shown, for example, that, where- 
as the United States ss self-sufficient in 
supplies of aluminum, copper, iron, lead, 
tungsten and zinc, the nation is dependent, 
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Stripping Copper Ore- in Arizona udth Huge Steam Shovel That Tears the 
Valuable Rock from the Surface 


wholly Of in part, upon 
other countries for sup- 
plies of mercury, anti- 
mony, chromite, manga- 
nese, taicket and tin. The 
United K i n gd o m is 
wholly or in part depend- 
ent upon other countries 
fur all these metals, ex- 
. cept iron ; Germany and 
Belgium must draw on 
other countries for all or 
a part of them, and 
France is self-sufficient 
only hi supplies of alumi- 
num and iron, 

Mexico now leads the 
world in silver produc- 
tion, followed by the 
United States and South 
America, Supplies in 
Mexico are obtained 
from natural deposits, 
hut in other countries the 
metal is recovered from 
copper, lead and zinc 
ores, new beds of which 
are being sought to sat- 
isfy the world's increas- 
ing demand. Iron, on the 
other hand, is so plentiful 
that it is estimated the 
world steel production 
cati be maintained for 
centuries to come at the 
present rate of over 80,000,000 tons a year. 

1 he L nited States has copper reserves 
estimated at 1 .500,000,000 tons, and large 
lead -zinc ore bodies of exceptional rich- 
ness occur in Oklahoma, Kansas. Mis- 
souri, Idaho, Utah and Colorado. The 
largest known deposit of copper is in 
Chile, estimated ai 700,000,000 tons* and 
large copper and lead-zinc bodies are be- 
ing developed in the Belgian Congo and 
Rhodesia. Copper- lead mining -Is re- 

ported to he declining in Spain, Germany, 
Poland, Australia and Burma, but very 
rich copper-gold ore has been found rc^ 
cently in the Rouyn district of Quebec. 

All hough world supplies of practically 
all minerals are sufficient for many years, 
the various governments are looking to 
the time, a quarter century hence, when 
this situation will no longer exist, Al- 
ready, the supplies of tin — a product that 


is indispensable as a coaling in the man- 
ufacture of food containers — have dwin- 
dled to the point that known resources 
are regarded as inadequate to Satisfy the 
ever-increasing demand of the industrial 
nations for more than ten years. More 
than seventy per cent of the tin now pro- 
duced and consumed by industrial coun- 
tries has its origin in alluvial deposits 
which arc readily exhaustible* 

In view of the certain shortage of min- 
erals two decades hence, the United States 
bureau of mines is steadily increasing its 
researches into methods of developing 
low-grade ore bodies. Of especial interest 
are the experiments that deal with the so- 
called notation process whereby the ores 
are finely ground, placed in vats that con- 
tain solutions of chemicals and oils, and 
agitated to work up a froth to which the 
desired mineral particles adhere while the 
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Apparatus for Milking Lscpiid Oxygei/i. N ow< Used as 
an Explosive in Mining Q si:aris 

base supplies fall to the bottom. The 
bureau recently solved the problem of the 
application of this process to the Michi- 
gan native copper ores with the promise 
of substantially increasing the recovery 
of copper in that district at reduced pro- 
^Yluction costs. 

Investigation of ways of prospecting is 
J>eing made by the bureau, in which the 
various methods — magnetic, gravitational, 
electric and seismic — -and the principles in- 
volved are being studied in order to indi- 
cate to the mining industry how far such 
ethods may assist in the search for new 
mineral deposits. Surface surveys that 
*3 attempted to indicate the size and depth 
. \ ( if known magnetite deposits have been 
^ made, and others are to be made by old 
and new electrical methods to verify ex- 
perimentally their relative efficiency. 

The stripping method of mining has 
been expanded rapidly in recent years in 
the effort to work low-grade ore at small 
cost. The great power shovels that are 
used in the stripping process range in 
dipper capacity from three to twelve cubic 
yards and weigh 125 to 850 tons. Another 
important recent development is the re- 
covery of large quantities of copper by 
what is known as she leaching process, in 
which chemical solutions are introduced 
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into la^ad accumulations of mill tailings 
or rock refuse which has been discarded 
as of too low grade to be worked. 


PICTURES OF LIGHTNING TAKEN 
jWjTTH AUTOMATIC CAMERA 

* Accurate pictures of a Hash of lightning,' 
which lasts only an infinitesimal part of 
a second, now may he taken with an ex- 
tremely sensitive eight-day camera known 
as the “klvdonographT This camera re- 
cords the polarity, magnitude, steepness 
and direction of travel of lightning surges. 


A clockwork device automatically turns 
the roll of film and records the time Vu the 
flash, It needs no care except the weekly 
change of film. 


SMALLEST RADIO headphone 
tfckiflTS INSIDE EARS 

Built to#t into the car channels, the 
smallest r^dio headphone is a part of the 
equipment of a flying radio plant, an air- 
plane equipped as a laboratory to test 
radio sets for pilots. The shape of the 
phones corresponds to the shape of the 
inside of the ear. The plane itself has 
been acquired by the Bell Telephone com- 



Fits inside the Ear 

pany and will he used for the develop- 
ment of radio apparatus for aircraft com- 
munication, from the earliest experimen- 
tal stages to the final testing of the fin- 
ished product in actual flight! 


CThe gourd is one of the oldest of culti- 
vated plants. 
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Atrial View of a Gigantic Lumber Raft in Sweden; ihe Raft Is Divided into Serti*tts or “Gradation Cham- 
bers" and the Logs Are Sorted in the Various Sections According to Sire 


STRIKING PICTURE OF LOG RAFT 
IS TAKEN FROM AIR 


How logs are sorted and stored is 
graphically shown by a remarkable aerial 
photograph of a raft in Sweden. The logs 
are floated into the numerous chambers 
according to size before the raft starts its 
journey and, as a result, when it arrives 
at the sawmill, its Toad is found in order 


concrete, the usual building labor plays 
no part in construction. Four such .struc- 
tures are to be erected around St. Mark's 
of the Bonne church, the buildings being 
in effect sixteen-story prisms of glass, 
furnished throughout in metal. 


PISTOL” SHOOTS OUT FIRES 
WITH FLUID CARTRIDGE 


HC C 


GLASS SKYSCRAPERS PLANNED 


A glass skyscraper, described as a " ferro- 
concrete structure with an outer shell of 
copper and glass,” is being planned for 
New York City bv Fra nk Llovd Wright, 
internationally known architect. The 
glass towers make use of the cantilever 
principle for support of the floors, and are 
expected to result in a saving in construc- 
tion costs. Except for the pedestals or 
supporting piers, the structure is fabri- 
cated entirely in the shop and assembled 
at the site, and white carpenters may be 
reewired to build wooden forms for the 


Originally intended for use on aircraft, 
a pistol-type fire extinguisher now is avail- 
aide foT commercial uses. It is filled with 
chemicals, and a small capsule contain- 
ing gas is inserted to act as the propd- 
[rur^force. Pressure on the trigger dis- 



charges the chem- 
icals at the blaze, 
and releasing the 
trigger stops the 
stream. The chem- 
icals will not in- 
jure metals, wood- 
work or fabrics. 




The pistol has :l range of thirty-five feet 
anti comes in nuart and pint sizes. s 
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cable circuits passing through^ 
sections ex per iencing widely 
varying temperatures. To uffsetii 
the changing weather, a trans- 
mission regulator, in which aiP 
electric thermometer plays an im*= 
porta nt part, is used. Currents 
carrying the voice along the wtre^ 
weaken as they travel, and so 
vacuum tubes are placed every 
fifty or 100 in ties to rejuvenate, 
circuits, the loss of power due# 
to resistance being compensated 
for by the repeaters. 
The amount of gain or 
amplification of the re- 
peaters is adjustable by 
means of a rotating dial 
similar to that on a radio 
set for increasing volume. 
Instead of making ad- 
justments by hand, how^ 
ever, the changed elee-( 
trical resistance of two 
is used as a ther- 


Mijdel of a Plane ivith Adjustable Wing Area; Out Section dF the Wing 
Slides into Another Section to Control Speed. 


wires 

moraeter to supply th£ 
ADJUSTABLE WINGS ON PLANE i uformation that there has been a change 

TO CONTROL SPEED in temperature. The regulator causes the 

dial to rotate, thus increasing or decreas- 
Airplane wings whose surface area can 1 ing the current. In the Chicago-New 
be adjusted to control the speed of theJ * York cable circuit, the power received in 
ship in the air .and in landing are the in- ^Chicago would be 3,500 times greater on 
vention of a California man. The area ithe coldest day than cm the hottest, if it 
of the retractable wing is varied by slid- we re not for tins regulating system, 

mg a part of the wing into another sec-^ 
tion of it, thus allowing a large surface 
with great lifting power for takeoffs and 
making possible landing at slow speed. 

When once in the air. the pilot can in- 
crease his speed by decreasing the wing 
surface and can also change the angle of 
incidence of the wing to meet varying 
conditions. 


; ELECTRIC TESTER LIKE A PEN 
£-<?£' FITS IN POCKET 

3 Locating burnt-out fuse: 

^yird motor troubles, and fa 

3f o r household 
Electrical appli- 
*ances t a wiring 
tester no larger ( 

"Than a fount a in EL 
^peti now Is on the ^ 

^market. A ti uyg 
"lamp in the top of 
^the tester indi-_ 

^cates trouble in 
, the circuit when 
] contact with the 
Swires is made, Ii 
it e s t s voltages 
^frotn 100 to 400 Ai 
nating current. Jr 


TELEPHONE EFFICIENCY IS CUT 
in DOWN BY HEAT ' > 


Heat adversely affects the efficiency of 
telephone transmission, making necessary 
automatic devices to control the service, 
particularly for long-distance conversa- 
tions. A heated wire is not as good a 
conductor as a cold one^ and while tem- 
perature changes are not particularly 
bothersome to a telephone circuit over 
short distances, the effect is apparent for 
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BEAUTY CULTURE TAUGHT WITH TALKING MOVIE 



Illustrating How the Talking Movies For the Instruction *F Beauty Experts and Barbers Are Made, and a 

Strip of the FiSirt Used tn the Lessons 


Instructing students by means of talk- 
ing movies is an innovation recently in- 
troduced by the Moier syste m of colleges 
to train prospective hair cutters and 
beauty experts. The plan marks one of 
the first extensive applications of the ed- 
ucational possibilities of the <; talkies 4 ' to 
the trades. The film is prepared in a spe- 
cial laboratory and under the supervision 
of the colleges' leading instructors. When 
ft is finished and edited, it is sent to the 
branches so that all receive the same 
course of lectures as is given at the parent 
school. In this way. special emphasis may 
he given to difficult points, new develop- 
ments may be broadcast to all the schools 
and the lessons may be repeated as often 
as necessary. 


DEER FAWNS TRAVEL BY PLANE 
'' 1 TO RESTpCK HERD 

Airplanes were used in restocking the 
south rint of the Grand canyon with deer 
from the famous Kaibab herd cm the north 
rim. Eight fawns were transported by 
airplane from Fredonia, Ariz.* on the 
north side of the* canyon, to Red Butte, 




ninety-five miles away, on the south side. 
They had been brought the sixteen miles 
from Pipe Springs to Fredonia by truck, 
and completed the seventeen miles from 
Red Bn tie to Grand Canyon village by the 
same mode of travel. Their combined air 
and truck journey was made in exactly 
three hours, whereas their predecessors of 
the last two or three years who made the 
entire trip by truck had to travel 240 miles 
and were from twenty-four to thirty hours 
on the road. The new arrivals showed no 
ill effects from their pioneer flight, 

3 

GLASS HALLS FOR EXPOSITION 

Large numbers of comparatively small 
halls with walls constructed almost en- 
tirely of glass will be one of the striking 
features of the Stock holm exposition to 
he opened next Mlryr _ ~The contents oft 1 ! e 
palaces will at all times be visible from 
without, and particularly in the evenings, 
when the halls are closed, visitors may 
view the exhibits from outside, as all the 
halls will be brilliantly illuminated. The 
groups of buildings are separated bv flow- 
ered walks with benches fojf the crowds. 

tf 










Leopard Kay Which Somewhat Resembles (he Sting Ray Because 
Its Back with Which It is Able to Indict Painful, and Sc sny times 


By HAMILTON M, WEIGH' 


It T i as a Sharp Spine in 
i) -i iget c j» AV c unji 


P\EEP-SEA fishermen who for years 
^ have thrilled to the conquest of the 
sailfish and tarpon, of the gigantic tuna or 
horse mackerel, the swift swordfish and 
the barracuda, * f tiger of the sea/ 1 the wa- 
hnn, and other great leaping, battling 


ocean fWMrn/l are how turning to larg? 
and more dangerous quarry,, the conquest 
of huge and vicious outlaw fish. 

These outlaws of the deep embrace pow- 
erful, voracious, and generally inedible 
fish which do an immense destruction of 


* 
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Above, Scythe-like Teeth of a Man-Eating Shark That Can Shear the Bones 
of a Horse; Be3<nv h Leopard Ray Caught at Miami 


seconds, a leopard shark has destroyed 
$100 worth of nets. In ten minutes one 
of these sharks will destroy or maim him- 
d reds of fish in the pound of a net. and 
tear the netting 1 to shreds. Many of t lie 
outlaws possess a reptilian tenacity to life 
and have been known to battle for hours. 
Not a few fishermen have been killed, 


maimed or drowned 
while endeavoring to 
save their fish and nets 
from giant sharks and 
rays. 

The outlaws of the 
deep have not been the 
object of systematic pur- 
suit, Unlike the gigantic 
sperm whale, and unlike 
the salmon in some re- 
gion s, their numbers 
have suffered no appar- 
ent diminution. But as 
the market for edible 
Pi -dies increases through 
the increase of the world's 
population , if is but logi- 
cal that governmental fish 
departments should en- 
deavor to control the de- 
struction of these huge 
vermin of the deep. In this new age of 
the tur T aviation may render magnificent 
service in spotting destructive fishes. How 
effectively airplanes or airships can he 
operated lor this purpose is illustrated, hy 
the case of an aquarium owner. Desiring a 
large shark alive for his pools, he engaged 
an aviator who sailed over the tidal Hats 


marketable fish. In two 
hours, a giant os ray, a 
prodigious w t n g-fmned 
monster has been known 
to destroy S5(MJ worth of 
(idler merits nets. Thou- 
sands of fur-hen ring seals 
are destroyed by the sav- 
age killer whale, a big 
p o r p o i s e 1 i k e m a m m a I 
over twenty feet long. In 
the brief space of thirty 
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and in short order discovered a twelve- 
foot shark whose presence lie made known 
by dipping his plane. Launches immedi- 
ately put out to the spot, where the shark 
was speared and taken hut not to its great 
injury. A Z t (XH)-3b. sea cow was also taken 
in this fashion, under permit. 

What sportsman will not cease from 
the pursuit of his favorite quarry when 
he learns a vicious and valueless marauder 
is in the vicinity? Here is prey larger 
and more formidable than lion or tiger, 
swifter and more tenacious of life, which 
can tow a launch at high speed for hours 
and which requires not one hut many 
shots from a high-powered ride before it 
ceases battle. 

The most destructive of the great crea- 
tures of the deep to seals and large whales 
is the orca or killer whale. This mammal 
kills full-grown whales and their calves, 
porpoises anti seals and birds, and is be- 
lieved to make enormous raids upon the 
salmon schools. While found in greatest 
numbers in icy waters, it often wanders 
into (lie temperate zone and sometimes 
into the tropics. No other creature in the 
world could give the sportsman who i- 
brave enough to tackle it greater thrills 
than this tremendously powerful mammal. 

Another great outlaw is the giant ox 
ray. This fish weighs up to 1.800 lb., per- 
haps more. It reaches up to eighteen feet 
across it* huge winglike II ns* The ox ray 


is enormously destruc- 
tive to small fish and nets. 
Several years ago, one of 
these huge creatures 
found its way into a net 
in the ocean, near St. 
Augustine, Fla., where it 
was discovered by fisher- 
men who went out at 
dawn to raise their nets. 
The giant fifth seemed so 
securely entangled that 
they a p p r o ached, v ery 
close. One of the men 
threw a spear. The huge 
fish demolished one of 
the small boats, throwing 
the men into the sea amt 
seriously injuring one of 
them. Tt broke through 
the nets as though they 
bad been cotton thread. 
The battle lasted five hours, but the huge 
fish could not he subdued. It was only 
dispatched by sending to shore for a high- 
powered rifle. 

To the natives of the Nicaraguan and 
Mexican coast*, the giant ox ray, or 
manta, is a fabulous demon of the sea. 
They believe that it will leap high in the 
air and descend with its enormous bulk 
head fir*t upon the fishing boat, shattering 
it and casting its occupants into the sea 
where it will devour them at its leisure, 
thrusting them down its great maw with 
its armlike fins,, or horns. The legend is 
:l vivid one. Once; perhaps, a leaping ox 
ray may have by chance demolished a 
frail fishing boat, giving rise to the talc. 
Hut while it is known to use its “horns” 
to assist it in feeding, there is little sup- 
port for the idea that it would intention- 
ally leap from the sea and crush a boat. 
Moreover, it- throat is not large enough 
to swallow a man. 

Although the larger rays, like the manta, 
and its smaller con -in , the leopard ray, 
which weighs up to 500 lb., perhaps more, 
r-eem to fly through the water like great 
bats, the motion of their winglike fins 
is not, in fact, so much ail up-and-down 
motion as it is undulatory and wavelike, 
from front to hack. Hence, from an ele- 
vation above the sea. you can see these 
huge sea bat- flapping along through the 
water like heavy birds of prey, and again 
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they progress wit]) almost 
no up-and-down motion 
of their tins. 

The manta will not 
often take a bait. Almost 
always h is speared while 
upon the surface. When 
a manta is speared it sci^ 
up a tremendous rumpus, 
splashing the water in alt 
directions with its mighty 
wings. One has been 
known to tow a large 
fishing launch For twelve 
miles. A ’ingle blow of 
its fins could shatter 
ships, rowboats or dories. 


During artillery practice near Key We*t, 
one of these lug fishes leaped clean over 
a thirty-five-foot fishing launch. 

The most savage of the outlaws, when 
it Ss in a boat and out of water, is the 
mo ray eel; the most savage in the water, 
is the leopard shark. The moray eel is a 
huge eel-like fish. It is probably the only 
fish that will, of its own volition, attack 
when removed from its native element. 
Other so-called attacks bv fish out of 
water are probably involuntary move- 
ments as when a barracuda snaps its jaws 
on a hand that is trying to extricate the 
hook, or a shark breaks a leg while lash- 
ing about in its death throes. According 
to Dr. David Starr Jordan, an authority, 
moray eels have been known to force fish- 
ermen to leap from their boat into the 
sea. The moray, it is true, cannot, like 
some other fillies, tow a launch. But be- 
cause it is inherently vicious, I should 
rather have a rattlesnake or even a fight- 
ing water mocassin in a boat than a big 
moray eel. Its long sinuous body con- 
sists of whipcord muscles, flattened so 
that its height is about three times its 
breadth. When its muscles arc tensed, a 
club will rebound from its body as from 


Above, White Shark Caught off Jamaica, antf, Below, 
a Lecjpard Shark Landed after a Four- Hour Battle 
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in inflated am u middle tire, 
I he hod} is covered with 
a loose, thick and heamU 
fill ty mottled skin of choc- 
dlale-brown hue, dotted 
with white leopard spots, 
merging into spiined green 
at the head and tail. The 
-kin is so loose and elastic 
that it slips around the 
animal's body like an 
empty rubber sack. 

The mo ray cel lives 
among the rocky some- 
times close to shore, 
sometime^ far at sea. f 
have caught them in 1-6 
it el of water, eighteen 
miles from land. Living 
in the coral fissures and 
secure from attack, it. 


reaches out to seize fish as they pass and 
probably actually' overtakes them when 
hungry. Com para lively safe front ihe at- 
tacks of sharks or other fish, it is remark- 
ably fearless. Tts movements are sinuous 
like those of a snake, hut it is more direct 
in its movements, quicker to attack, and is 
inherently vicious and savage: One day- 

while fishing in deep tropical waters. I 
caught a huge member of the mu ray -cel 
family. It was longer than a man. Its 
body, ai the middle, was as large as a 
man's thigh though flattened horizontally. 
At first 1 thought 1 had my line snarled 
in the rocks at the bottom. Then 1 felt 
the brie give, and pulled up a heavy load, 
for I was fishing with commercial fisher- 
men with heavy tackle. Up, up, I pulled 
over one hundred feet of line through the 
purplish waters above Unit Stream reef. 
When through the greenish top water I 
saw what .1 had caught in the ocean L grab 
bag, I would have .sworn it was an enor- 
mous python. The cruel eyes gleamed 
malevolently at the surface, 

"Cut the line, Quick E" one of the fish- 
ermen shouted* 

But too lale; I had given a heave tn my 


(p> KftvLn u. Sunbctro 

Above. Killer Wbale r Qns of the Most Savage of Existing Mammals i fi«low, 
Moray Eels, Quick, aa Lightning, Vicious and Powerful 



A I .SGO-Fovnd Devilfish Recently Caught off Daytona Beach; Three Other Monsters of This Species Were 
Harpooned and Subdued at the Same Time* but Were T-op to Be Brought In 


fish line as the boat started up on a great 
wave; saw a bundle of dynamite in the 
form of a gigantic moray eel land on the 
foredeck. It made one flop seven feet up 
in air and in a second was between the 
fish well in the middle of the foredeck and 
t be cockpit railing. 

While the moray is a bad boat corn- 
panic mi, for real danger it is, in my opinion, 
not to be compared with those two most 
savage fish found along the American 
coast — the leopard shark and white diark. 
The swift mackerel shark whose swallow 
tail and form suggest tire mackerel, but 
which gets its name from its raids on the 
mackerel schools, is a close second. The 
great hammerhead shark comes third. 
The white shark, or careharodon, is not 
often seen near the American coast. 

Big sharks cannot be caught success- 
fully from small rowboats. To have the 
breaks in your favor, you must have a 
big launch whose engine will pull against 
the shark. The writer almost lost his 
life three years ago while attempting to 
take a shark iji a small boat, I had placed 


a five-pound grouper on a shark hook 
and anchored three-fourths of a mile out 

* from shore along ihe Florida keys, The 
tide had started to run out and I knew 
Mr. Shark would soon he coming from 
his hunting in the shoals. Sure enough 
one did and starter! dragging the anchor, 

‘ boat and all.. The line fouled the bow 
• of the boat, which turned to lake in al- 
most a barrel of water, I cleared the line 
which threatened to swamp the boat. Sud- 
denly the line snapped! And a thwart to 
. winch the shark line was tied parted. If 

the line and thwart had held* I would 
have been spilled into a title running out 
toward Africa. 

hi any event, big-game sportsmen of the 
future will find in the ocean more thrilling 
and dangerous sport than any ever en- 
joyed on the land. The climax in fighting 

• the great animals of the sea is prolonged 
" and not speedily over. Long after the 

lion, elephant, or rhinoceros have been 
relegated to public parks, the killer whales, 
the rays and sharks in incalculable num- 
bers will still tempt the adventurous. 
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L FIRE IS BL&^'OUT WITH DYNAMITE 



Two Views dI a 1 5,0 DChO 00- Cub tt-Foot Gas-Wetl Fire i'Jjht Oklahoma City Field; Two Brothers Set Off 2 DO 
Quarts of Gfelatin Dynamite at the ^ outb of the Hole to Put It Out 


Disastrous gas- well fires, more perilous 
and rarer than the better known oil-well 
fire, are being attacked successfully with 
dynamite* The most recent serious gas- 
well fire was in the Oklahoma City field*, 
when a 7 5, .000 ,000- cubic-foot well blaze A 
up. The gusher ran wild and became a 
soaring torch that could be seen for miles* 
reducing the steel derrick to a mass of 
molten metal, Two brothers, M* M„ and 
F. T* Kin ley, who make fighting oil fire# 
a business, were summoned, and they, at* 
tired in asbestos clothing to withstand th£ 
heat, spent an entire day cutting away 
the wrecked derrick with acetylene 
torches while steam from seventeen 
boilers was played on the fire, When the 
120-foot mass of stee! had been dragged 
away, the brothers* behind a sheet-metal- 
barrier* proceeded to the bole and placed 
a charge of gelatin dynamite containing 
nearly 200 quarts, enough to demolish a 
city block. This was set off electrically, the 
explosion creating a vacuum between the 
gas flow and the flames, thus snuffing nut 
the fire for lack of oxygen. To prevent 
re-ignition before the hole could bff 
capped * steam was played on the well 


while the brothers again approached and 
plugged it* The well burned for more 
than three days, but the dairies did not 
approach within eight or ten feet of the 
ground because of the enormous pressure 
Tfrf the gas as it emerged. The liugen 
charge of dynamite was packed into a 
Compact bomb and wheeled as near to 
the center of the flames as possible. 


STEEL PLUG FOR LEAKY BOILE 
'V t J has CHISEL POINT * 


Repairing leaks- 
in the hot-water 
boiler is in a d^ 
easier with a plug 
now available* 
T he point Is 
wedge-shaped and 
a blow with a 
hammer forces it 
Into the leak. Rack 
of the 


point, the 
threaded 

and fitted with a "rubber washer so that 1 
a few turns of the wrench suffice to make 
nhe tank watertight* ^ / * 



ARTIFICIAL AIR SUPPORTS LTFE 
BETTER THAN NORMAL AIR -I 


That artificial air supports life in white 
mice and other small animals better than 
the ordinary atmosphere ha* been found, 
after extensive experiments, b y Dr, J , Wil- 
lard Hersheyy of McPherson Colleg e^ He 
also found that oxygen; i lie life-giving 
gas of the normal air t if administered to 
small animals in pure form, will kill like 
poison gas because it rupture- the In tig 
tissues and promotes the growth of cer- 
tain organisms, The normal air is com- 
posed of twenty-one per cent oxygen, sev- 
enty-eight per cent nitrogen and one per 
cent of carbon dioxide and the rare gases 
argon, neon, helium, krypton and xenon. 
From the list of rare gases Doctor H. cr- 
ab ey prepared an atmosphere that sup- 
ported life and also found that without 
the rare gases life could not exist. lie 
mixed an, atmosphere of oxygen and he- 
lium, and one of oxygen and argon P in 
certain proportions which supported life 
in a few cases even better than ordinary 
air. He substituted some inert gas for 
the seventy-eight parts of nitrogen, using 
the ordinary amount of oxygen. When 
helium was used, the white mice appar- 
ently fared better, but when argon was 
substituted tor helium, the mice could not 
live as well. Doctor Hershey said Eie be- 
lieved the widest held of prepared atmos- 
pheres will be in pathological applications,, 
though it may also rind other uses. 


A Pali with Htnped Sides a:iri Detach ah !d Bottom, to 

Prevent Cakes from Stic king 


CAKE PAN WITH HINGED SIDES 
HAS DETACHABLE BOTTOM 


To prevent cakes from sticking, a tin 
with hinged sides and detachable bottom 
has been invented by a London housewife. 
The side* luiiasien'Tnid are oent back 1 on 
a hinge, allowing the bottom to be re- 
moved and the cake' to be taken from the 
pan easily without breaking it. 

PREVENTING YELLOW LEAVES 


Application of copperas or sulphate of 
iron around trees whose green leaves turn 
yellow during l he spring or summer has 
been found an efficient remedy for cor- 
recting the condition. For a tree six 
inches in diameter, a pound of sulphate 
of iron should he dissolved in two gallons 
of water and the solution poured around 
the tree, three feet or more from its base, 
after which the ground should he soaked 
with water. The roots absorb i lie mixture 
which supplies the lack of chlorophyll and 
counteracts any alkaline condition of the 
soil. Larger trees require proportionate!/ 
greater an pi i own? ns. „ ifcr % 1/ L 's 


A Cat Kepi Alive irt a» Artificial Atmosphere 

Composed of Oxygen and Helium 
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persons do not possess 
greater acuity of other 
senses as a compensation 
for the loss of sight, but 
experience and speciali- 
zation on their part en- 
able them to develop 
other senses more highly 
than the seeing person, 
so that these other senses, 
particularly hearing and 
touch, serve them for 
some of the purposes for 
which normal people de- 
pend on sight* The same 
thing applies to deaf per- 
sons who appear to have 
a keener sense of vision 
than the ordinary indi- 
vidual, Such persons 
must rely more on sight, 
so develop it more. * 


Beautiful Mosaic on Facade of Church at Lelsni Statiford University 
Represents the Sermon <m the Mount 

HUGE MOSAIC OF BIBLE STORY 
. TAKES YEARS TO FINISH 

One of the most beautiful pieces of mo- 
saic work in the world is inlaid on the 
facade of the memorial chjurcj^ of the Le- 
land Stanford UnVversitv at Palo Alto, 


FINS AND FLIPPERS 
TO ^PREVENT AIR 

^ (accidents 

Stabilizers that help to 
make airplanes kt fool- 
proof” are the invention 
of a Californian and have 
recently undergone suc- 
cessful tests. Vertical fins 
under the upper wings, and dippers in 
front of the lower wings of a biplane are 
connected to the control stick in the cock- 
pit, the fins and dippers moving with the 
stick. Fore-and-aft stability is maintained 
by the flippers, while sideslips and tail- 
spins are prevented by the fins. 




Calif, ^"Ttre’TTTOsale represisntirihe sermon 
on the mount in full colors and is set 
against a background of gold tile. Tile 
and workmen were imported front Italy 
for the task by the university, which is 
President Hoover’s alma mater* The work 
required many years, 


BLIND DON’T HEAR BETTER 
<\\ V' BUT LISTEN HARDER 

Blind persons do not hear better than 
those of ordinary vision, but they listen 
harder* investigators of the National So- 
ciety for thp^Pr event ion of Blindness have 

found, j . , to popular belief, blind 

c,( im)~ 
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Fms on Upper Wings and Flippers on the Lower Help 
r to Mamtain Stabittiy ,a£ This IjfUpe 
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"Talkie" to 


one 


"VTEXT spring when telephone 
1 ’ operators at the long-distance 
boards in New Jersey coast-re- 
sort towns plug in to take their 
New York calls, the "voice with a 
smile" that says "four-otie-three- 
fdx-j" will not he a voice at all, 
but just a machine, hidden in a 
r o o til in d o w n t o w n N e w York 
and repeating numbers and letters 
to itself ail day long— and all night, too. 

Instead of a living, breathing telephone 
operator, the voice will come from either a 
phonograph record or a piece of film — the 
engineers haven't decided just which as 
yet, so they have built both, and made 
them work. 

That's just one of the things about to 
emerge from the vast labyrinth, where the 
hulk of the 4,000 scientists and workmen 
of the Beil Telephone laboratories do their 
work. While one group recently was 
completing the mechanical voice, another 
group, headed by Dr. C. W. Ehtien, laid 
down their slide rules and announced they 
had just calculated they could build a tele- 
phone cable under the Atlantic from 
America to England, though the longest 
telephone cable built so far stretches a 
bare hundred miles from Key West to 
Cuba, And, though not a foot of experi- 
mental cable had been built, the American 
Telephone and Telegraph company an- 
nounced* on the strength of the slide-rule 
calculations, that is would proceed at once 
to spend $10,000,000 on the phone cable to 
London. Such is the confidence held in 
the scientists of the Bell laboratories that 


Demonstrating- Delayed 
Speech, tli rough Which the 
Words Are Stored U|) and 
Delivered alter the Speaker 
Has Finished Talking 


it was not con- 
sidered neces- 
sary to build 
e v e ii a test 
piece of cable 
before invest- 
ing that huge sum hi the undertaking. 

In another room. Dr. S, P. Grace has 
learned to talk backward — not in sav 
words backward as they would he -pelted 
if inverted, but to say them so they will 
sound right when reversed, which h an 
entirely different thing. His development 
of inverted speech is just an incident in 
the work on a speech -in version apparatus 
that has produced an entirely new lan- 
guage which some day may he used to 
put telephone conversations into a -ecret 
code, particularly transatlantic radio- 
phone talk, and then automatically re- 
verse it into understandable words at the 
other end. 

The same scientist has learned to talk 
into a spiral spring which stores up lvis 
words and rich vers them later, after he is 
finished talking.. A little spring stretched 
across an auditorium stage can delay de- 
livery for an entire second, so that words 
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Sic speaks into the telephone reach the 
loud speaker twenty feet or so away a 
second later, while the same words sent 
out by radio would travel 186,000 miles in 
the >ame time. The speech-inversion ap- 
paratus. with which fie has become so 
adept he can talk backward and have his 
words come out of the loud speaker right 
end foremost, is one of the most interest- 
ing oddities science lias developed in years. 
The theory itself is simple, hut the ma- 
chinery required is complicated. The in- 
verting apparatus acts somewhat like a 
camera lens in inverting an image. In- 
stead of a glass lens, a 3,000-cycle modu- 
lating current is used to invert the elec- 
trical impulse produced by sound. 

The result is that sounds of low fre- 
quency are changed to high-frequency im- 
pulses, and high-pitched sounds to low 
frequencies. As normal speech lias a range 
of 100 to 2,900 cycles, and the inverting 
current Im-- 3.000 cycles, the inverted speech 
also has a 100 to 2. 900-cycle Tange, but in 
just the opposite order. In other words, 
a pure tone of the pitch of middle H C"' 
on the piano, which has a frequency of 
256 cycles per second, comes out of the 


inverting apparatus at 2.744 cycles, or 
3.000, less the original 256, Consequently 
the voice of a person talking in a low tone 
comes out when inverted as a high-pitched 
squeak, with an occasional low-pitched 
grunt to represent [he overtones of the 
original speech wave. 

Listening to inverted speech the first 
time, nothing is intelligible. It is as strange 
as Russian or Chinese, or any other lan- 
guage foreign to the listener. It is pos- 
sible, however, to learn to speak it by lis- 
tening first to the normal word and then 
the Inverted one, and this is what Doctor 
Grace has done, until he has become so 
adept that he can talk in inverted speech. 
The inverted words, however, present 
letter combinations so unusual that it is 
practically impossible to pronounce them, 
and to acquire inverted English as a lan- 
guage. such as Esperanto, a vocabulary 
would have to be adopted which would 
avoid the impossible words. ^Illinois Tel- 
ephone Association;' for example, when 
inverted, sounds like "Cyan eon Hayafiend 
Acecilofin,” 

The inverted speech is readily reversed 
into normal English in several ways, In 



Inverted Speech on a Phonograph Record Being 1 Picked 
Up by a Microphone, amt Reconverted ir-Eo Intelligible 
Conversation 


one, a microphone can be placed in front 
of the loud speaker of the inverting ap- 
paratus, and i he reversed speech picked 
up and transmitted hack through another 
inverter. In another, phonograph records 
of the inverted speech can be made, and 
later, with an electrical pick-up, played 
hack through the inverter again, to come 
out in their original form. 

The development of the mechanical tel- 
ephone girl is the solution of a problem 
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Equipment Belt Telephone Company's Magnetic Materials Laboratory. Where Tesi& Have Been Conducted 
That Convinced Engineers of the Practicability of a Transatlantic Telephone Cable 


that has bothered telephone engineers 
since ihe dial phones came into general 
use, The dial impulses, which operate 
the number selectors. employ direct cur- 
rent, while voice impulses are alternating 
currents. Jit ordinary land wires* it is 
possible to shunt the dial impulses, 
through condensers and around the relay 
apparatus and tubes which, at regular in- 
tervals, step up the voice impulses to 
maintain their volume. But where under- 
sea cables are used, a> from New York 
across the hay and down to the New Jer- 
sey coast resorts, trouble has always been 
experienced in transmit ting dial signals. 

With the new mechanical voice, the 
long-distance operator in New York will 
write the number on an apparatus with 
keys like an adding machine. It will have 
fourteen keys, numbering from sero to 
nine, and four carrying letters. The ma- 
chine in turn will transmit the signals to 
the mechanical voice, which will ring the 
distant operator, and. when she answers, 
repeat the number audibly to her. It' she 
fails to hear it, site can press a repeat key, 
and the voice will keep on repeating the 
same number until she gets it. 

If the distant operator is busy, the ma- 
chine will store up the calls, and give them 
to her. one at a time, when she gets time 
to answer her signal. Two types of ap- 


paratus have been developed. One some- 
what resembles the picture-transmitting 
machines already in use nn the telephone 
lines, A film with the ten numbers and 
four letters recorded on it, in ihe same 
manner as the “talkies' 1, record speech for 
111 c movies, is bent in a cylinder around 
a photoelectric cell, and a beam of light 
played on the cell, through the him, which 
revolves to bring each desired number or 
letter into focus* 

In the other system, which is the one 
that probably will lie developed for use, 
the numbers and letters are recorded on 
a disk phonograph record, only, instead of 
the u>tial spiral groove, each number and 
letter will have a separate circular path. 
Owing to the size of the record and the 
limited number of concentric circles 
needed, it is possible to record twenty 
circles for each of the fourteen characters, 
and each circle repeats its number or Set- 
ter twice in each revolution of the disk. 

With this arrangement* a maintenance 
attendant can co m e around every twelve 
hours and move the fourteen needles into 
new channels, so, with twenty channels 
for each character, each record will last 
ten days, when it can he discarded and a 
new record installed. The film method 
eliminates replacements, for the film 
should last for years, but the energy oh- 
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Side View ol SEnding Apparatus, Which Constitutes the Mechanical Telephone Operator ; Except for the 
Photoelectric Cel] at Left, It Is Similar to Ordinary Television Equipment 


tained from ill e photoelectric cell is so 
small that considerable amplification is 
required, while the energy from the pho- 
nograph is sufficiently great to offset the 
cost of a new record every ten days. 

\s for the new transatlantic telephone 
caidt, wliich it is planned to have in op* 
eration ..dthin two years, research of met’ 
alhirgical and electrical engineers com- 
bined to make it possible, Several years 
ago the engineers discovered that certain 
alloys of iron and other metals had un- 
usual magnetic properties, including high 
permeability. These alloys were named 
permalloys, and one of them was used to 
make possible a new high-speed telegraph 
cable laid under the Atlantic two or three 
years ago. The permalloy vs not used as 
the signal conductor, but as a wrapping 
around the latter, and has the effect of 
demagnetizing the conductor so rapidly 
that signals may be sent much faster, as 
the time tag between them is reduced. 

The Belt engineers next discovered that 
cobalt had a curious effect on one of the 


permalloys, producing unusual constancy 
in permeability, without lessening the lai* 
ter. Experiments were carried out with all 
live possible combinations of iron, nickel 
and cohalt, in ten-per-cent variations of 
the mixture, arid finally an alloy of forty- 
five per cent nickel, twenty-five per cent 
cobalt and thirty per cent iron proved the 
best of the lot. The new materials were 
named perm invars, a combination of the 
first part of permeability and the first part 
of invariable, to indicate their constancy. 
The peculiar magnetic property of the 
alloy is developed by heat treating. 

The undersea phone cable also calls for 
an arrangement that will allow talking In 
one direction only, hut the voices of the 
talkers will automatically operate the 
switching mechanism, so that neither will 
be aware of the limitation, nor will there 
he any delays when one stops speaking 
and the other begins. 

41 As solid a vegetable as a potato contains 
seventy-eight per cent of w r aler. 
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FILM FOR COLOR, 


R, , / 

SNAPSHOTS yU 

Making it possible for 
the amateur photog- 
rapher to take snapshots 
in color, a special film re- 
cently has appeared on 
the British market. Rolls 
are loaded in the camera 
in the usual manner, but 
an exposure twice as 
long as for ordinary him 
is required. The finished 
article is ait enlarged 
print which reproduces 
quite faithfully the orig- 
inal colors* The film con- 
sists of three thin trans- 
parent layers, one being 
sensitive to blue light, 
another to red, and the 
third to green* They are separated for 
development, then superimposed prints 
from the three negatives are made on one 
paper. Cut films and glass plates for pro- 
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Danger of Damage by Water or Chemicals 


FIGHTING FIRES WITH POWDER 
INSTEAD OF LIQUIDS 


fessional use also are being made* 


Fire hose iddnS. hotair pflwder instead of 
water or chemicals at a blaze are being 
tested In Germany with a fire engine 
equipped with a pump to force the powder 
through the It use. A harmless carbonic- 
acid powder is used, the method eliiui- 
Making the human body a part *b/ a iiiatiug the damage to property by water 
radio circuit, thus setting up mechanical A and chemicals which often amounts tn 


BODY JOINED IN RADIO CIRCUIT 
SO DEAF CAN HEAR ^ ^ 


vibrations in the bony parts of the skull, more than that done by the fire itself, 
is the principle behind a Swiss invention j The powder, it is claimed, does no harm 


that aids deaf persons to hear, provided 
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whatever to anything with which it comes 
in contact 

. j Vi i 


WALL BUILT OF FAGAN STATUES 


German ni-rhrroln gisU 1 i 

Rhine country, near the town of Alzey* 
have unearthed the foundation of a wall 
constructed almost entirely of sculptured 
^ stones of the imperial Roman period, The 
5 atones consisted mostly of fragments of 
ancient, pagan shrines and temples, indi- 
cating that it was the work of builders 
who not only disbelieved in the old gods, 
hut were actually hostile and wished to 
show contempt for them. Deities of the 


Radio Receiver Which Helps Deaf Persons To Hear by J D . * 1 a 1 1 

Making the Body Pan Of the Circuit ' Roman pantheon and local gods ol the 

early Celtic period were intermingled 

the nervous centers of the ears are intact. among the fragments of the wall, which 

A tithe receiver with moderate loud- formed part of the building that was about 

sufficient. sixteen yards square. 
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Aerial View of Mt. Rainier Taken 227 Miles Away: the Camera 
Mountains Far Beyond the Distance the Eyes Could See 


AERIAL PICTURE OF MOUNTAIN 
TWO HUNDRED MILES AWAY 


From a distance of 227 miles, an aerial 
photograph of Mount Rainier has been 
made by Capt. A. \\\ Stevens of the army 
air corps,- who has reported technical re- 
sults of the experiment to the Eastman 
Kodak company. The picture of Mount 
Rainier, in the state of Washington, was 
made from well south of the center of the 
state of Oregon, 


even on clear days. It 
was taken on a him 
sensitive to the invisi- 
ble infra-red rays that 
p e ts e t r a t e sin n k e and 
haze. Mount Rainier ap- 
pears lower than closer 
mountains of less height 
because of the earth's 
curvature. Since he 
could not see his objec- 
tive, Captain Stevens was 
obliged to point his cam- 
era in the general direc- 
tion of the peak and trust 
to luck. The picture was 
made in a plane at an al- 
titude of 17,000 feet. It 
is believed the picture 
may yield important 
measurements relating to 
curvature of light rays 
around Lite earth's sur- 
face. and eventually it is 
thought the mountain 
can be photographed 
from an even greater dis- 
tance. as heavy forest 
fires increased the haze 
when the long-distance 
picture was made. Cap- 
tain Stevens also has 
made a picture from an 
altitude of .17,854 feet, 
higher than a camera had ever been used 
before. Because of the haze between the 
plane and the earth, he had to use infra- 
red -sen si live film also in this case. 


Showed 


and exceeded by 
more than fifty 
miles the previous 
record for long- 
ra n ge p hot o g r a p h v . 
The photograph 
clearly s h o w e d 
mountains far be- 
yond the distance 
the eve can see. 


ELECTRICALLY HEATED KNIFE 
^ { ) TO REPAIR FURNITURE 

For patching dents., worm and nail holes 
in furniture, an electrically heated kni 
uses shellac sticks of colors to make a patch 

that blends \vi 


finish of the 
The knife has a rest 
on the back, eir^ 
w o r k - 'j 


Ail Electrically Heated Knife Uiitd with Shellac far 
Patching Dents and Holes in Furniture 


aiding the 
man to lay it aside ~ 
without danger of* J 
fire, and a safety^ 
catch to prevent 
tlie cord from tear- 
intr 
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CHAIN TREAD MAKES TRACTOR 
OUT OF HEAVY TRUCK 

Heavy-duty it ticks may he transformer! 
into tank] ike tractors for traversing rough 
or muddy country by adding tread chains 
to two sets of rear wheels. The chains al- 
low (lie wheels to travel on a track to ne- 
gotiate rough country, a sit] can be re- 
moved in two minutes when good roads 
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A Heiivy-DnTy Traji^k with Two Sets of Rear Wheels Transformed into a Tractor for Rough Traveler^ by 
Adding Chain Treads. Avowing the Wheels to Trivet on a Tracjc 


are reached. The equipment has under- 
gone tests by the United States army,- 

TtXcOi. I Tyi J ^ JJ\x lAsL ^7 


SOUND WAVES TO LOCATE SUBS 
NOT YET INFALLIBLE 


}a i 


(fit d u ce vt Srom* "e lYctricall y ex c 1 1 e d c r y s- 
tals of quartz, similar to those used in 
radio. They re tied as echoes from solid 
objects and part of the echoes are picked 
up by tit e listening gear, amplified, and in- 
terpreted by observers. 


No sure means of locating submerged 
submarines has yet been developed, al- 
though various types of listening gear 
have proved moderately effective. State- 
ments recently have been made, however, 
that the British admiralty has developed 
apparatus for locating submarines at a 
distance. Such a device, if perfected, 
would mean the end of undersea fighting 
craft, but the range of listening gear used 
in all the navies of the world, so far as is 
known, is measured in hundreds of yards, 
rather than miles, so that, unless the sea 
were alive with scout boats, many sub- 
marines would escape detection. Most of 
the sub local ers depend on the propaga- 
tion through the water of beams of sound 
waves too short to be audible to the hu- 
man ear and differing from audible sound 
waves in that they can be directed along 
a comparatively narrow path and can he 
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PENCIL HOLDS ROLL OF PAPER 

F0R memoranda 

Searching through pockets for a slip of 


paper to jot down a 



memorandum is un- 
necessary with a 
pencil now on the 
m a r k e t , w h i c li 
contains a roll of 
note paper inside 
the barrel. B y 
turning a knurled 
k n o b o n the 
eraser end, the pa- 
per roll m a y be 
turned forward or 
backward, the 
edge pr o t rud i n g 
through an open- 
ing in the side. *_ 

id i ;.ru wwo. v* 
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TJirM Ships of the HudaOrt Stfait kt Patf£>l Gathered Qn the Ice at Wahfham Bay: from Three Flying 

Baaea, tht Patrol Surveyed the Strait tor an Entire Year 

PART II 


"f HAVE just returned/' remarked the 
*■ mining-syndicate scout at Sioux Look- 
out, in the hush of northern Ontario, 
‘‘from a three months" trip/* 

‘That so?’ 1 

"Yes, I started this morning after break- 
fast and got back in time for tea/" 
Impossible? Not at all Last year, or 
the year before, or any other year since 
the white man first came to the north 
country, it would have taken three months 
or more of back-breaking labor, paddling 
up nameless rivers and across unknown 
lakes, portaging food and camp over rocky 
divides, after first hacking a road through 
the matted underbrush of the bus bland, 
to go the places he had been. 

But he didn’t go by canoe with Indian 

guides and paddlers. 

Instead he phoned the hangar out on 
the lake shore and ordered a plane to be 
ready after breakfast. He took off seated 
in a deep-cushioned chair in a comfortable 


closed cabin, soared up into the sky and 
droned along far above the trackless bush, 
and, incidentally, far above the land of 
dies, that terror of the north country, a 
generic name for pests that range from 
countless billions of mosquitoes to ordi- 
nary house (lies gone wild and turned into 
man-eaters. 

For every hour he Hew, he traveled the 
equivalent of three weeks to a month by 
canoe. lie stopped frequently to inspect 
claims, which cut down his total saving, 
for it he had flown steadily from breakfast 
to tea time he would have accomplished 
not a three months' journey, but one of 
about seven, and a seven months' journey 
is more than a man can do by canoe in 
the northland in any year, for the lakes 
and rivers are not free from ice that long. 

The conquest of the north country by 
air is one of the most remarkable devel- 
opments in all history,, Iti effect, the year 
lias been made two months longer, and 
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Saved in 


crop of greenstone, the rotted pre-Cam- 
brian rock in which all metallic mineral 
lodes in Canada have been found, he 
knocked off samples to be taken out and 
assayed during the winter. But* if his 
aimless wandering did not bring him to 
the greenstone outcrop — and he might 
pass within a dozen feet of Et and remain 
unaware of the fact — he would eventually 
strike camp and move on haphazardly to 
some other likely-looking camping spot. 

If his summer's work did produce sam- 
ples, by the time he could get them 
out to civilization to be assayed it was 
too late to do anything more that year. 
The next season he could go hack and 
try to uncover the extent of the visible 
ore body, a long, hard task with pick and 
shovel, cutting crisscross trenches through 
the overburden of decayed vegetation, 
rotted tree trunks, loam, clay, gravel and 
muskeg. With trench after trench in long 


the most expensive form of trans- 
portation in civilized lands has, at 
even a higher price in the bush, 
become the cheapest available. In 
the 44 good old days ’ 1 two or three 
years ago, the prospector started 
out after the break-up in the 
spring, and pushed forward l>v 
Canoe on the heels of the retreat- 
ing ice. He would have his scene 
of operations all picked out in ad- 
vance, usually a hundred miles 
or so beyond the end of steel, for 
farther than that from transpor- 
tation no one c o u I d 
even dream of staking 
a mine, and even at a 
hundred miles no one 
could be found to invest 
in a claim so remote. 


His hundred- mile trip represented three 
weeks to a month of traveling, depending 
on the length of the portages, the amount 
of clearing necessary before canoe and 
supplies could be carried across from 
stream or lake to the next waterway, and 
the number of fallen trees that blocked 
the little nameless rivers and had to be 
cut away before a canoe could pass. 

Once at the scene he had chosen— pick- 
ing blindly from a sketchy geological map 
— he established camp and began an aim- 
less wandering through the bush, hack- 
ing his way practically every foot of the 
way through the dense stand of slim jack- 
pine. tamarack, birch and young poplar* 
If by chance he stumbled across an out- 
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parallel row?, he would reveal the width 
of the face of the vein, extending his 
trench line until the outcrop finally dipped 
down too deep to reach or disappeared en- 
tirely. 

That took another summer, and he was 
lucky if he completed it in one season. 
With more samples and figures showing 


the extent of the ore, he 
would spend the winter 
trying to enlist mining 
engineers, syndicates, or 
any other available cap- 
ital, in an effort to get a 
hacker to send an engi- 
neer in the next year to 
look over the claim and 
consider financing it. 

That's the picture of 
the good old days, the 
free-lance pro spectmg 
that virtually came to an 
end last year. 

Consider, by way of 
contrast, how the mod- 
ern, 1929-model, pros- 
pecting outfit works. 
Tli ere are several of 
them in operation— Do- 
minion Explorers, Con- 
solidated, and. the pioneer 
and largest of them ail." N t 
A. M. E./ h which stands 
for Northern Aerial Min- 
eral Explorations, but is 
better known, from Abi- 
litu lake to the Laird, and 
from Sioux Lookout to 
Victoria Land* in the 
arctic, as just "Name." 
Jack Hamm el L of Fliti 
Flon, Howey. Barker and 
Hurricanaw mine lame, 
founded it last year, and 
in the first short summer 
of operations his pros- 
pectors flew 1 (XV, 57b miles, 
made seven important 
mineral discoveries, and 
in them staked more than 
fifty claims. 

During the year 1929 
t h ey operated in six 
widely separated dis- 
tricts the method in each 
being alike. A typical 
example is the Sioux Lookout district, a 
vast territory. 300 hy 350 miles or. roughly, 
100,000 square miles of northwestern On- 
tario, stretching from a line 135 miles 
north of Lake Superior to the southern 
end of Hudson bay. 

Mining experts first flew over the en- 
tire area and studied its mineral possi- 


PhrtojiTortli iVurU 1 - *. Cajt J i n :m NuUonnl ami I'ainilflii ru<'iTR !s Ti4^i|vu>.. N. A. M L, 
and ranMJjjK Q^UhOitfit 

Launching a Hudson Strait Ice-Patrol Ship during the Summer; Lome Howey 
on His- Red Lake Discovery CD Em, and a Gas Cache c-n the Laird, River 
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Fairchild Monoplane Used 
by tEie Railroad and Port 
Author Uses at Fo rt Churchill, 
Terminus of the ffudsom Bay 
Railroad ; Below, Prospector?. 
Landing from an Airplane n: 
Red Lake durinf; rhe Cold 
Rush Three Winters Ajfn, 
Which First Demonstrated 
That AifpSanes Could Save 
the Prospector Days and 
Weeks of Weary Travel 
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bilities from ibc air. The condition and 
kind of trees below, the occasional out- 
croppings of hare rock, all the signs that 
a trained geologist can recognize at a 
glance, enabled them to separate the pos- 
sible ground from the barren. In that 
way they reduced the 100.000 miles to 
4,800 square miles of possible territory, 
and in successive flights eliminated more 
until the 4.800 had been reduced to an 
area of not more than two townships, not 
in blocks, however, but in dozens of small 
aTeas scattered over hundreds of miles of 
wilderness. 

It took only a few days to pick out from 
all that vast section the places where min- 
erals in paying quantities might be found. 
Next came the prospectors, working in 
pairs. Nineteen pairs were busy during 
tiie last summer. Each pair, with a month "a 
food, a sixteen-foot canoe, built in three 
sections nesting inside each other, to fit 
into the cabin of an airplane, a silk wall 
tent, tools, 4 k box of dynamite* a rifle and 
similar supplies, was flown to one of the 
sites picked by the engineers, and landed 
on the nearest lake. Lakes are so thick 
in the north country that, given a 1,000- 
foot altitude, it is almost always possible 
to glide a disabled plane, if necessary, into 
the nearest landing place. The longest 
"dry hop ' in all the 100,000 miles was nine 
miles between lakes. 

As each prospecting party is landed, the 
pilot makes a date to return oil a definite 
day, usually in two weeks. On that day 
one of the prospectors remains in camp, 


and, if the plane fails to arrive, remains 
there until it does. He has an orange 
flag and keeps a small lire going, with a 
plentiful supply of green branches to cre- 
ate smoke. When lie hears the engine, he 
puts out his Hag to mark the landing, 
throws branches on the fire, and serums up 
a column of smoke. With that system, 
the company has never lost a prospector 
in the bush, or failed to get food and sup- 
plies in On time. 

When the plane returns, if the prospec- 
tors have samples, it can fly them out for 
immediate assay. If they have uncov- 
ered a likely-looking ore body and want 
advice, the district engineer can fly in in 
an hour or so and give it. If the sam- 
ples, when assayed, prove valuable, the 
engineer rushes a working party in with 
picks and shovels, and within a few days 
they can cut trenches and uncover the 
extent of the vein. Not until then does 
the company bother to record the claim. 
Having it protected at all times, immediate 
recording is unnecessary, and if it turns 
out to be low grade or too limited to be 
worth working, the heavy recording ex- 
pense is saved, 

If, on the other hand, the prospectors, 
after examining all the likely-looking 
spots which they have studied from the 
air when coming in, fail to find promising 
ground, it only takes the airplane an hour 
or so to shift the camp to another site. 
There is no waste time in long canoe trips, 
and no aimless paddling in search of 
ground. 



The First Pl-ancs into Red L.ilke Wer-e Q!d War-Time- Biplanes, with Open Cockpits; Now the Pr-ospectors 
Fly in Modern Cabin Ships, Comfortably Heated jo the Coldest Weather 
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A Prospecting Party 
Wing ii? SecSiqTnl Cancel 
Hu ill in Thr*e Parts, It Nest* 
in the Plane, and Can lie 
Put Together in a Fc w 1 Mo- 
menta When Needed; One 
Company Has Developed a 
New Type of Qnr-Pieev Cs- 
true, Carried on Top of the 
Fuselage and Streamlined 16 
Fit the Planet Below, the 
First Canoe Prospectors over 
the Route Each Spring Have 
to Chop Away Fallen Trees 
and Clear the Road 


i 



Dog Teams Must Be Fed in Summer ns Well as Winter, so the Indians Have 
Taken a Tip train the While Man, Appropriated Hi& Empty Parking Cases and 
Constructed Wooden-Wheal Wagons, Thereby Saving a T sred B u k the Labor 
oF Walking Dawn to the Traders 1 Fast 
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Loafers, too, have been eliminated In 
l he okl days, an occasional prospector 
would get a grubstake from a mining syn- 
dicate, paddle to some nice camping site 
beneath the pines and beside a good fish- 
ing stream^ and spend a lazy summer at 
his hacker's expense* With the new sys- 
tem, the district engineer can appear at 
unexpected Intervals, survey the work 
clone, and tell at a glance whether the men 
are working or loafing* If the latter — 
and this has happened once or twice— they 
are ordered into the plane, taken to the 
railroad, and put ashore. 

Only seaplanes are used in the busy 
country, though X, A. M. E. has one 
Loening amphibian for work in the far 
north along Hudson hay and through the 
Barren Lands to the west. Most of the 
atr traffic of the north is handled by Amer- 
ican ships, Fokkers and Fairchilds, with 
either Wright or Wasp engines. Both 
ships arc now manufactured in branch 
plants in Canada, thus escaping the heavy 
import duties. 

These two planes are admirably fitted 
for the work. Botli were early in the field 
with interchangeable landing gears of 
wheels, skis and seaplane floats, the latter 
for summer landing on the lakes and skis 
for winter use on the ice. Both are cabin 
ships, giving protection from the intense 
cold of winter. Both have standardized on 


air-cooled engines, giving relief from 
freezing troubles in the intense cold, 
which frequently reaches fifty degrees or 
more below zero. Both have load capaci- 
ties of LOCK) to 1.500 pounds, for single- 
motored ships, vet, particularly with the 
more powerful Wasp engine, can get off 
nf very smalt lakes even when heavily 
loaded. 

The Canadian government ships in the 
same territory, mostly provincial forestry- 
service ships used only in the summer for 
fire-patrol duty, arc, on Ehe other hand. 
Hying boats, either war-surplus machines 
or modern English craft* Vicker Vimys, 
which are now made in a branch plant at 
Montreal. As the fire patrols do not fly 
in winter, hence do not need ski landing 
gear, and are usually lightly loaded, they 
have proved effective lor that service. 

The conquest of the north by planes is 
due not only to the enormous saving in 
time, hut to the fact that aerial trans- 
portation is actually cheaper than any- 
thing else available. Both freight and 
passenger rates are high, compared with 
tariffs in effect on American air lines, hut 
still under the price* for canoe or dog- 
Leam transport. 

A typical case is that of a mining- syn- 
dicate field engineer who had two tons of 
supplies to be transported from Sioux 
Lookout to a claim in northern Ontario. 



To Get the Sound-Movie Truck, Standing on the Dock at the Left, at Sioux Lookout, Second Busiest Airport 
in North America. It Had to Re Shipped In by Railroad, For There Arc No Connected Road Systems 
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Main Street at Red Lake during the Hectic Days Following Lome Howey's Announcement of the Discovery 
Claim; the Forest, for Miles Around, Was Staked through the Deep Snow 


the supplies including a complete dia- 
mond-drilling on tilt. To take them in by 
canoe would have cost slightly over $1 P 0Q0 
and taken from three to four weeks' time, 
a very important factor as the time was 
early August and the season drawing 
toward its dose. One of the commercial 
air lines offered to do the job for $350, and 
could make delivery of the entire two tons 
in one day, 

Sioux Lookout, just a wide place in the 
road until last year, was a typical little 
railroad division point; with a couple of 
thousand population, Twelve mouths 
later, it laid claim to the title of second 
largest airport in North America — in the 
western hemisphere as far as that goes 
— exceeded only by Chicago in the num- 
ber of daily arrivals and departures and the 
amount of freight and passengers moved. 

Standard passenger and express rates 
are in effect for every mining camp within 
a radius of 200 miles. Outside of that 
district, ships are available on a few hours 1 
notice to fly anywhere from Ungava, op- 
posite Greenland, to the Yukon, and from 
the American border to the Arctic. All 
that vast land is studded with gasoline 
and supply caches, some of them with two 


years* supply of gasoline, oil, spare parts 
and food. 

The charter rate on the principal com- 
mercial air line is $1.15 a mile, the char- 
terer paying for the return mileage, 
whether or not lie comes back. If lie 
holds the plane over while he inspects 
claims, he pays $50 a day. These rates 
are so much cheaper than canoe or dog 
teams that virtually everybody having 
business in the north country Hies. 

The extent to which airplanes are used, 
and the vast amount of traffic handled, is 
all the more surprising when it is learned 
that, on June 30 of last year, there were 
only 337 commercial and private airplanes 
in all Canada, and that 113 of them had 
been added during the first six months of 
1929. in spite of the limited number of 
planes. 74,669 passengers were carried and 
2.404,682 pounds of freight handled in 
1928, when the business had barely ob- 
tained a start. 

While the aerial-exploration period did 
not actually get under way on a large scale 
until the spring of 1928. the use of air- 
planes in a gold stampede really dates 
from 1924, when the Latirentide Air Serv- 
ices. Ltd., established the fir*t regular air 
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TraclOfS Proved Their Worth on the Hudson Bay Itt PatrGl. Hauling Supplies and Dragging the PlartCS 
Down, (o Ihe Ice in Winter and to the Water's Edge in Summer 


route in Canada to fly passengers in to 
the Rouvn mining district, in northern 
Quebec. The service ran daily from T I nil- 
eyburyp Ontario, to Lake Osisko, and in 
the first summer carried more than 1,000 
passengers, 15.000 letters and 78,000 
pounds of freight. An attempt to con- 
tinue on skis during the winter was not 
very successful, as the equipment then 
available was unsatisfactory. The arrival 
of the railroad at Rcmyn ended the busi- 
ness, but by that time planes and flyers 
were available to take advantage of the 
Red Lake gold rush in the winter of 1925. 
the FI in Flon and Cold Lake develop- 
ments in 1926, and new mine fields in cen- 
tral Manitoba in 1927 and 1928. 

Western Canada Airways, the principal 
commercial company, a^ distinguished^ 
from the prospecting organizations, such 
as N. A, M. E., which operates its own 
ships to carry only its own men and sup- 
plies, handled, from Jan. 1. 1927. to March 
31 of last year, a total of 13,226 passengers, 
1,890.3 14 pounds of freight, 195.021 pounds 
of mail, and flew 844,536 miles, in 10,314 
hours in the air. 

From the operation of one plane in 
January, 1927, the organization expanded 
to thirty-two in the spring of 1929, In 
1927, it flew forty men and thirty-five tons 
of supplies, including diamond drills, from 
The Pas to the Sheritt-Gordon mines, 100 
miles northwest of The Fas, The entire 
mining camp, and everybody in it went in 
bv air. In the fall of 1928, when the writer 
visited the Western Canada base at The 


Pas, seven ships were being u*ed to ferry 
supplies from Cranberry Portage to Cold 
Lake, and, though they had been working 
for two week*, there was still thirty tons 
waiting to be moved in before the freeze. 

The freeze-tap in the fall and the thaw in 
the spring are the only things that stop 
flying in the north. There is about a 
month, while the ice is forming, and a 
month while it is thawing, when neither 
pontoons nor skis ran be used, so that 
period ; s set aside for semiannual over- 
hauling of equipment and lor vacations 
for pilots. 

(To Be Continued Next Month) 


HAND-OPERATED CHECK WRITER 
^PRINTS AND CUTS AMOUNT 

.'printing and cutting the exact amount 
of a check in acid-proof ink, a hand-op- 



era ted check 
writer now is on 
the market that is 
self-tnking and 
automatic in feed- 
ing, Except for 
the inking ar- 
rangement, the 
writer operates 
somewhat like the 
ordinary seal im- 
pression and de- 
fies the efforts of 
check raisers. It 
operate. The com- 


pactness appeal ujPpeciafly to travelers. _ 
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MICROBES HELPED*.,- 
MAKE COAL ) 1 

Hardy microbes that 
lived on wood and re- 
mained active for more 
than nineteen months, 
probably assisted in the 
formation of coal , bureau., 
of mines scientists be- 
1 i eve! Tmy o r ga n i sin s 
were discovered during 
an analysis of peat. The 
microbes* according to 
the investigators, give 
rise to changes in the na- 
ture of the peat. 


PIANOS CARRIED 
ON HORSEBACK 


Pianos constructed to 
fit the back of a horse 
are being turned out by 
a German manufacturer 
for delivery to remote re- 
gions where mountain 
trails or almost impassable roads make 
the horse the only possible means of trans- 
portation. The upright piano made to 
travel horseback has a U-shaped lower 
section which fits the animal. Other 
pianos are made demountable, so that 
they can be transported in several packing 
cases on the backs of mules, and assem- 
bled on delivery, because the instrument 
would be ruined were it to he hauled over 
many of the trails for hours, and oftefT 
days, in a cart drawn by oxen.. 


Outfit Tjikes Pictures C rasa wise an Film as 
wlsg;. I ns^rta Show Sections of the Film 


eSl as Length 


MOVIES ARE SEEN IN DAYLIGHT 
WITHOUT DARKENING ROOM 


j Enabling the showing of home movies 
"in daylight without darkening the room. 

■ and allowing the taking of four pictures 
^Trr the same space formerly occupied by 
"°oiTe, thus reducing the cost of film, a new 
y type of home-movie outfit has been de- 
v eloped, 'fhe cost of film lias been re- 
duced about seventy-five per cent by an 
^ apparatus allowing pictures to be taken 
^crosswise, as well as lengthwise, of the 
camera, The film is of standard width, 
hut gives four vision impressions instead 
of one in the same space. The two move- 
, mentis, bringing the film across the front 
^ of the camera as well as moving it liori- 
V'lkeftitaMy* alternate. The projector in- 
^ eludes a device known as a daylight re- 
V creator, by means of which the picture is 
^ projected against a mirror at an angle of 
X? forty-five degrees, that reflects the picture 
^through .a translucent glass screen in all 
the fine detail of daylight. 


CWe want all our readers to write our 
Bureau of Information whenever they 
wish additional information on articles 
published in this magazine* 


PsAnd Designed for Tranp.nqrtati^n On Hors^hgck ta 
Sections Where Roads Are- Scarce /? 


jLcclL.-oj I , 







SJ/,U-VIA^ rv. S3 




* H 


L-w 

10S 


Courtesy JoEiDEcn Motor Col 

Mounted on Barge, This Moving-Picture Show Travels Holland's Canals; Projector and Screen Are on th^ 
Boat While the Dutch Movie Fans View the Films from the Banka 


A MOVIE THEATER THAT MOVES 
TRAVELS HOLLAND CANALS 

Holland’s numerous canals have been 
utilized by an enterprising Dutch movie- 
theater owner to transport his traveling' 
show from place to place. The moving 
movie is mounted on a barge* with a steel 
structure to house the projector and a 
tilted frame in front of it for the screen, 
spectators observing the performance 
from the banks of the canals* The barge 


accidents on highways, and one death in 
every seventy -five accidents in twenty- 
one incorporated cities. Of the rural ac- 
cidents, fifty per cent caused personal in- 
juries, and in the cities* the ratio was 
forty-one per cent. More than twice as 
many accidents were recorded in cities as 
on country roads, however. 


FENDER AND BODY-REPAIR TOOL 
^ FOR DAMAGED AUTOS 



i o 
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is driven at a slow rate of speed. 


Go 


DANGER ON COUNTRY ROADS 
GREATER THAN IN CITY 


Small towns and country roads are more, 
dangerous than the streets of large cities " 
so far as automobile accidents arc con- - 
cerned, according to a study made bv th 
Connecticut department of motor veil id 
Accidents in the cities were i on •: to 'fie-, 
more numerous hut less serious. In 1.928, 
there was one death in every forty- one 


Everything pertaining to a jack that is 
required for the repair of damaged 
and automobile bodies is contained in 
single tool now on the market. It consists 
of th c. jack, a thirty-six -inch screw and 

threaded pipe of 
similar length, to- 
gether with va- 
rious-shaped parts 
to be attached to 
he ends of the 
tool for the differ- 
jobs* 
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QUALITY OP WOODS 
IS REVEALED 
BYTEST ^^/4 f 

More than 1 30,000 tests 
by the United St ate s_ i o r - 
est service show that 
hickory— is the heaviest 
wood grown in this coun- 
try, and the lightest wood 
when green is western 
red cedar. Green hick- 
ory is slightly heavier 
than water and will not 
float* When kilii-drieti, 
it has a weight of fifty- 
live pounds per cubic 
foot. When green, can- 
yon live oak is slightly 
heavier than hickory, but 
loses more weight when 
dried. Western red cedar 
weighs t w enty-four 
pounds per cubic foot 
when green, and three 
pounds less when dried. 

Black locust grown in 
Tennessee is strongest in 
resisting bending, being 
sixty per cent stronger 
than oak. Black willow 
is the weakest in this 
quality. Black locust also 
is strongest in resisting 
compression parallel to 
the grain, while osage 
orange grown in Indiana is strongest in 
resisting compression perpendicular to the 
grain. Blue gum is the stillest wood and 
osage orange is the hardest grown in the 
United Slates. ^ — / 
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DISCOVER TWO NEW VITAMINES 
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Flashing’ Lights on This Chart Record Deaths. and BirtJlS in the United 
States, Thus Providing a Constant Estimate of Population 

DAILY CHANGES IN POPULATION 
SHOWN BY MACHINE 

Providing a constant and reliable esti- 
mate of the population of the United 
States, an interesting calculating machine 
is now in ti^e at census headquarters. It 
is electrically operated, a TTiiv trgTft Hash- 


No less than two new vitatnines have 
recently been discovered hy English scien- 
tists. Regarding one of these, the scientists 
do not yet know whether it is necessary 
for the human race, but experiments have 
proved that it is necessary for the growth 
of that all-important animal, the experi- 
mental rat. No name has yet been given 
to this vitaniine. It lias been found in 
fresh milk, lettuce, grass, ox muscle, liver, 
and wheat embryo. The other discovery 
is a 


mg each thirteen seconds to indicate a 
birth, another every twenty-three seconds 
to show a death, and other flashes indi- 
cating the arrival of an immigrant or the 
departure of an emigrant. A counter at 
the top of the chart indicates an estimate 
of the total population of the nation at 
any time. The average gain is one every 
twentv-three seconds. 


s a new variant of vitamiue R. p mak 
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■tAbout 5< 1,000 rosebuds are required to 
make one ounce of the oil of roses. 
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Patier Is Poured into 
Container and Pressed 
through Molds with 
Plunger, to Make 
Cookies in Quick and 
Sanitary Manner 


SaFe a id Canvenietit E,le< trie-iron, Haider 
Prevents Fires end Prolongs Life of 
Cord, Which 1st Wound on Reel in Base; 
Current^ Control Button Is at Top of Cord 
Compartment, Socket Plug at Side 


Four Vegeta hies and 
Meat Enough For Sis 
Persons Can Be Pre- 
pared at One Time 
in Tills Electric 
Cooker, Which Pe- 

c ,i i n 3. Fla v o r s a nd 

Uses Little Current 


Quickly Attached to 
the Brcura, This 
JV , op Simplifies 

Cleaning t'Sco?'* and 
k caches Difficult 
Places; It Ts Washed 
tike a Towel and 
May Pe Used on 
W a I [ ■<£ without 
Scratching Them 


110 


y b 7 



Useful Cocking Parchment fci r Wrap- 
ping Vegetal lea Permits Preparing 
Three or More Kinds in Sami; Pot 
and Also Is Serviceable for Preserv- 
ing Foods, Wrapping Wet Bathing' 
Sufis and Many Other Purposes; It 
Prevents Spread of Cooking Odors 


Here Is q Washing Ma- 
ch Lite That Operates Some- 
what like a Percolator : 
Hot. Soapy Water Is 
A sitemati c at l y S prayed on 
the Clothing; If Is Light 
and Suitable for Ga&. Eie;.'- 
trie. Coal or Wood Stoves; 
Suction Forces Water 
through the Fabric 


M ft p H an die wi t h Ko d 
Running through It, 
Eliminates Stooping 
Over; to Wring the 
Rag, the Knob at Top 
Is Turned 


Compact, High-Speed Elcrtric 
Range Utilizes Reflected Heat, 
In Automatically Controlled ond 
Has Flashing Signal That l-ltjhts 
Once a Mi rune with the Heat; 
Intei to i Is Chrome- PI a ted 
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give the scientist me ad- 
vantage of both monoc- 
ular and binocular vision 
and to permit minute ex- 
amination of an object, 
and unites a number of 
precise operations into 
one. Once the glass is fo- 
cused, no further adjust- 
ments are necessary to 
change its magnifying 
power. It is equipped 
with four nosepicces, en- 
abling a shift from first 
to fourth power without 
moving the object under 
scrutiny, 


PLANES CHANGE 


iMAlL IN AIR 


Passengers no a Transcontinental Plane Enjoying a Movie Show; Movies Arc 
to Be a Form of Diversion for All Sweh Ships 


MOVIES ON PASSENGER PLANES 
ENTERTAIN TRAVELERS 


Passengers on transcontinental airplanes 
soon may expect to be entertained with 
a regular program of moving pictures 
when they tire of watching the scenery* 
The Transcontinental Air Transport, co- 
operating with the Universal Pictures cor- 
poration, tested the form of entertain- 
ment. using a projector weighing only six 
and one -half pounds and exhibiting six 
reels of comedy and news pictures during 
the trip from Columbus, Ohio, to Way- 
noha, Okla. r on the journey. The tests 
were judged entirely successful. 


Transferring mail bags 
in the air from mail 
planes to other ships as- 
cending to meet them at 
way stations has been ac- 

enm plisli ed successfully 
in experiments in Ger- 
m a n y * The mail is 
dropped from one plane and snatched by 
another by means of a hanging cable with 
a forklike hook attachment. The cable 
breaks easily if caught by an obstruction, 
thereby preventing a crash. 


TOP EMPTIES CONTENTS OF JUG 
WITHOUT TILTING 


MOST POWERFUL MICROSCOPE 
k OPENS NEW WORLD 

'Capable of magnifying an object as high 
‘ as 2,250 times its natural sise. and of shift- 
ing the magnification from the lowest to 
the highest, or vice versa, at the touch of 
the operator's hand, wlrat is believed to 
be the most powerful microscope lias re- 
cently been completed. It is designed to 
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Spilled liquids 
a n <1 u u s a n i t a r y 
containers both 
are avoided with a 
decanting bottle 
stopper for home 
beverages now on 
the market. The 
appliance fits in 
the ordinary gal- 
lon jug and con- 
sists essentially of 
a rubber stopper, 




a rubber bulb attachment by which pres- 
sure is applied to the liquid, and a knob 
on the top to regulate the flow. As the 
liquid in the jug is lowered, more pressure 
is applied to that 
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TREE RINGS WILL REVEAL AGE 
OF PREHISTORIC RUINS 

^ * ft 


Timbers collected from" tlio t:-iTum- 
^Pueblo ruins of the southwest arc reded 
s^n by investigators for the National * rcn- 


^graphic Society to revea 
such prehistoric pueblos 
with any wooden beams 
^ remaining* The principle 
of the tree- ring calendar 
\ is that the rings added to 
a growing tree each year 
vary in dry, moist and 
average seasons,, so that 
any given ting is like a 
date mark. By examin- 
ing cross sections of old 
trees and tract tig hack 
the overlapping series of 
tree- ring dates, it is ex- 
pected the age of the 
ruins may be fixed. This 
tree calendar is carried 
back to 1260 A. D., and 
y still it is not far enough 
— ■ back to match the series- 
\of years recorded in the 

pueblo. Another set of tree-ring dates 
covers 586 years in some unknown cen- 
turies* and investigators claim the link 
between the two has now been discovered* 
■ making it possible to fix the ruins’ age 


A utomobilt- Motor Tester Whose Dials Reveal Valve Dutccis, Distributor 
Conditions, and Check Plugs, Carburetor and Gaskets 


VISUAL PROOF OF AUTO DEFECT 
SHOWN BY MOTOR TESTER 


SPRING TOP FOR CIGARET PAC 
SERVES IN PLACE OF CASE 


Easily inserted into the paper cigare* 
package, a metal frame v;Lh i viijc ton 
protects the con- 


Revealing motor conditions as accu- 
rately as laboratory testing equipment* an 
inexpensive automobile- motor tester now 
is available for the use of service stations, 
lire tester has three dials or gauges, in- 
cluding a neon tube, cylinder-balance 
gauge and vacuum meter. These instru- 
ment" rli.din; u i'li between leaking and 

sticking valves, Sate 


a 


tents and converts 
the pack into a case 
that will not crush 
in the pocket. To 
open the lid. slight 
pressure is applied 
with the fingers to 
the sides of the 
frame* This causes 
^ the top to fly up. It 
^ snaps shut and 
securely. The 
e fits the pa- 
per package? of a 
number of common 
brands of cigarets. 
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Metal Frame for a Cijrarei; Package Which Answer* 
the .Purpose of the Carrying Case 
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timing or weak 
valve springs, and 
a!>o revea] all dis- 
tributor conditions, 
including breaker 
points, rotor and 
go vernor. They di f- 
rereutiate between 
coil* condenser and 
li igh - tens i o u -wire 
t r o u l> 1 e * check 
plugs, carburetor 
and gaskets, indi- 
vidual cylinder bal- 
ance, and show the 
vacuum pressure. 
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Searching' a Vessel's Air $.haft, a Favorite Hiding Place 
far Smuggled Coodt 


^MUGGLTKG, practiced extensively 
i brought ut American ports by a cun- 
! r-'-vn Lie; ]i -century species of the pi- 
rate has become a lucrative profession as 
ac?I uv a pa-time. Last year, over $100*- 
v/. nah of diamonds atone were 
smuggled into the country* according to 
govern men: reports* 

Uncle Sam has found his mental ca- 
nnery ta ed considerably in coping with 
il v its nL the smugglers. A vast system 
oi cn ■ t mi ■•! ■ ice guards has been organ- 
ised t i run down persons attempting to 
brin g good-, into the country without pay- 
ing ihe dm;, levied on them. Although 
tlu; verm out officials do not pretend 
that the; have brought smuggling within 
control, 1 3 1 try believe it has diminished 
ready within the last two years. On the 
other hand, with the increase of federal 
vigi nee, there has been a corresponding 
development in the ingenuity of the smug- 
glers 1 tricks* 

New York, where an average of 200 
ships dock a day. has been the smugglers 1 
paradise. The Mexican and Canadian 
borders have Iso been used by these se- 
er'.- runner-; he idea, in the latter cases, 
being that the duty in those countries on 
diamonds would be about six per cent and 

■ p.Lvinjj that amount they would gain 
ihe balance of the American twenty-per- 
cent duty after crossing the border lines. 

George H, Brewer, assistant solicitor 

■ .I (he port of New York, constitutes the 
court before whom all detected smugglers 
i ox — i ]■: "Oir when apprehended entering 
that city* His records show that last year 
-I no men and women were caught at va- 
rii.ni.i- degree of smuggling. Of this mini- ■ 
her, 186 were women and tins fact has 
revealed that women are the cleverest of 
ihe smugglers. They are far more artful 
than men at dodging detection, according 
to inspectors. 

Scan nil g his record book with more 
studied scrutiny, Mr. Brewer found that 
most of the 214 men who had been caught 
were accompanied by their wives or 
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daughters. He went on to 
declare that ninety per 
cent ■ i these paid tines he 
c a it s e their w i v e s o r 
'laughters had been the 
c»] 1 pabte ones a n d t hey 
v. ere taking- w hat k known 
in criminal parlance as 
"1 lie rap* ? 

A h e a v y o > ng ressioi i a I 
report unfolded the m; in- 
ner by which the govern- 
ment seeks to curb smug- 
gling. It was known by 
the treasury department 
that a well-organized in- 
ternational smuggling ring 


WJlHam StaUy, of Post O fTi -.r e Department at Wash- 
ing tort h EL C-, Showing 1 3 o Hoi tie Concealed in Book 
and False Te^th C'-n! itmmg Dope ; Left. Offi^er^ 
Sc.-irrliing n Suspected Fishing Smack 


existed which sometimes sent $500 ,000 
worth of cut diamonds into the country 
without paying the twenty-per-cent duty. 
John \Y_ Roberts, head of the diamond 


squad of I lie department, expo-ed this ring 
as having agents in Paris. Berlin. London, 
Oitawa anrl Montreal, with New York 
as its American headquarters* Meyer 1). 
Rothschild, of New York* president of the 
American Jewelers protective association, 
Irik of two American women in Parts, 
One bought a pearl necklace for ShSmOIH'id. 
and her sister another for $500,000. One 
of them also bought an emerald necklace 
for $400,000. The purchases and the duty 
amounted to about $J,d: 10,000, 

‘AYhen you compare that sum." said 
Mr. Rothschild, "with the total declared 
importations itilo the l Yd led Slates you 
get a sinking reaction. The purchasing 
of diamonds and jewelry abroad by dealers 
and travelers probably amounts to $150,- 
000.000 annually, and yet our customs re- 
ports show only one-third of that.” 
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The individual 

smuggler, s p n rred 
on by hopes of 
avoiding pay m c n i 
of dut> mi >fime 
trinkei -n ml often 
with him. or her. it 
is only a sportive 
pastime -h a ■- to it 
caused the duum-in' 
squad much worry. 

This person hides 
j e w e 1 r y i tt c o a t 
sleeves or ot her parts of 
clothing down to the 
inner part of the heck 
The passengers’ hoiir of 
tricks is well known lo 
the custo ni officer* 
These so-called second- 
rale sniujj/jlers hide 
their g e ni s a w a y in 
shaving-cream or tooth- 
paste tubes, fountain 
pens, within chocolates 
a iid soap, tobacc o 
pouches, cigars, cigaret 
lighters, and a 1 tn o s t 
every object the trav- 
eler carries which will 
lend itself to conceal- 
ment. 

Quite frequently with* 


handsome fines from passengers who 
have tried to bring in dutiable goods clan- 
destinely- 

M ■. Brewer's record book is a cross 
section "t the social registers of New 
York. Philadelphia, Boston, Washington 
and t'hiccLgo. Socially, as well as finan- 
cially, prominent personages resort to 
-■ i f : 1 1 l : iid : : v not because of the duty in- 
volved but because 
of a spirit of adven- 
ture. 

From June 1 T 1928, 
to May 31. 1929, 
authorities of the 
port of New York 
co Heeled $1 .4 1 3 ,602 
from persons who 
failed to declare ob- 
jects on which there 
was a duty. On the 
other hand, reports 
of declared values 
show a steady and 
substantial decline. 
In 1919 thev were 
S64 ,222,927, In 1927 
the value was $40,- 
733,35 t T and for the 
first ten months En 

1928 . $ 35 , 523 * 610 . 

It is the world 
traffic which has 
baffled the custom- 
service officials. 

This Is a highly de- 

m 


in the past year, the gnv- Hollow Heel That Contained Smuggled Article*; Trick Bolt® Used to r>is- 
ernment has collected guise Official Seal®, and Gear Wheel That Concealed Good® 
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Top. Smuggled Getns. Valued at SfiCLOSO, Were Hidden 
in an Old Brush; Below. Crew of Custom Officers 
Boarding a Litter 

veloped organization, operating on a vast 
scale. Millions of dollars are in the bal- 
ance., and it is run with as much efficiency 
as any legitimate industry. In this higher 
branch of smuggling, the lawless diamond 
merchant goes to Antwerp and makes his 
purchases. He buys diamonds lie re and 
there until lie has ins supply. He might 
go in for other gems, but the returns are 
highest on diamonds* Next he makes a 
deal by which the transfer of the diamonds 
to New York is guaranteed by some form 
of insurance* Carriers are picked. These 
are men and women not known to each 
other. They come to America* Many 
times they are members of ships" crews. 
Thousands of these come into the port 
of New York every day, not only on pas- 
senger liners but also on freighters. The 
latter, too, are kept under close surveil- 
lance because of their cargoes and multi* 
tudinous hiding places. 

A person posing a poor immigrant, 
the last one to bear a shadow of suspicion, 
will spend his time in the steerage with 
several hundred thousand dollars" worth 
of diamonds hidden upon him or in some 
part of the ship. He reaches New York 


and then delivers the cargo, Often he 
meets his consignee on the street, or at 
some “speak-easy"" or other hide-away 




U. Custom Raiding Crew in Motor Launch. Approaching an Italian 
Freighter Preparatory to Search (or Smuggled Articles 


place. The tryst is skill fully arranged, as 
there must he no loopholes in this whole- 
sale smuggling operation. The masters 
of these rings see to that. 

It frequently happens that the carrier 
receives his package in Paris, London, or 
some other city far from Antwerp. 
This runner is the one who works via the 
border lands, He uses many tricks in 
hiding the gems. He employs the lining 
of suitcases as well as the lining of his 
coat. He finds the border regions not so 
impregnable for his activities. 

A cleverly organized espionage system 
has been very effective in checking the 
operations of the smugglers. The treas- 
ury department now has spies scattered 
throughout the large cities of Europe and 
ports of Mexico and Canada. The pro- 
fession of being a spy in the smuggling 
world has been as profitable in many in- 
stances as that of smuggling itself. It 
has made comfortable fortunes for many a 
man formerly in humble circumstances. 

This is how the spy works r You may 
be a member of a gang which is suspected 
of engaging in smuggling. He will 


adroitly get into the ring 
and its time he will reveal 
its secrets. That is sim- 
ple. That is. it is a plain 
ease of deception and 
then telling. When the 
United States officials 
make the seizure in an 
American port, the spy 
gets one-fourth of the 
value of the jewels. 

On the other hand the 
spy may be a jewelry- 
store clerk in Paris or 
London. He will take 
down a description of the 
jewelry you buy, together 
with your name. He will 
forward ibis to the U. S» 
custom service. If you 
declare the baubles, he 
gets nothing. But should 
you fail to do so and they 
arc found iti your pos- 
session, then again the 
spy gets one-fourth of 
the gross. 

By the gross is meant 
the original value of the 
article plus the original value again, which 
represents the fine, with double the amount 
of the levy thrown in. That is, if you 
bring in an article worth $1,000 and fail 
to declare it. it is assessed with the levy, 
which may he about $600, That makes 
$1 ,600 which the article is worth in 
America, Added to that will be a fine 
for smuggling it equal to- its original value 
plus the tax. That makes the article 
worth $3,200, which you must pay to re- 
cover it, The spy, who in this case was 
a foreign jewelry-store clerk, gets one- 
fourth of that, or $80Q. Often these spies 
have received as high as $50,000, tine rec- 
ords show. For the ten months up to May 
20. 1929, the United States treasury paid 
$148,919 to 203 persons for information 
leading to the detection of smuggling of 
goods on which the government collected 
$60G,0fX) in redemption? and penalties. 
This outlaw field of activities is not 
without its cheating cheaters. There have 
been instances, officers of the custom serv- 
ice report, where the carriers employed by 
leaders of the international smuggling 
rings, convert the diamonds or other gems 
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to thetr own use and fortune on arriving 

within the country. 

Jt is pointed out that a carrier entrusted 
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with a $500*000 diamond cargo might 


easily forget to return to his starting point 
for more when lie considers his own 
chances of keeping what is in his own 
possession — and runs no risk of ever be- 
ing caught, either by the government or 
bv those who trusted him* 




WHY RACING TIRES LOSE AIR 


Experiments- with tires to be used in at- 
tempts to break world speed records dis- 
closed that they all deflated when re- 
volved at a rate of speed equivalent to 
200 to 300 miles an hour. The tires held 
their pressure for days at a time, but 
when revolved for high-speed tests, would 
deflate quickly. Final!) some one. almost 
in despair, soldered the end of the valve 
stem, and the tires held. It was then de- 
termined that the centrifugal force of 
high-speed spinning was sufficient to de- 
press tiie valve core and release the air. 

cX'Ua}- d ( (£taiX, 

MOVABLE LIGHT /FIXTURES ADD 
BEAUTY TO HOMES 


^portable as pic- 
■ lures with the use 
HM two appliances, 
ti e designed to 
'.up port ceiling 
lights and the 

J C-3 

- ■ t h e r for wall 


Portable Show-Card -Writ in ft Outfit, Enabling the 
Novice to Print Attractive Display Cards 


%C 5 

Lighting fixtures, heretofore considered 
as permanent as windows once they were 

filing in place, now 
,mav be made as 


Requiring no experience to operate, a 
portable show-card-writing outfit now is 
on the market which enables a novice to 
produce attractive printed signs for win- 
dow displays. The equipment includes 
letter tracers, rules and outlines of draw 
ings and is contained in a compact case. 


FAN FORCES MANIFOLD HEAT 

INSIDE THE CAR 7)C/T 

Heat from the manifold of the new 
Ford car is utilized to keep the automobile 
warm with a power fan now oti the market. 
The equipment consists of a cap for the 
open end of the manifold, a fan and motor 


•lights. The ceiling 

’'attachment (ilr- in- carry |he heat tm-i 

■ o a standard out- ^Hector and a con- 
. let hox. the device^^trol switch. The 
forming the covers Ji cat is distributed 
for the box. Wiring connections are ©evenly throughout 
made to screw terminals, the plug is at- JStlie car by the de- 
tached to the wires of the ceiling fixture Elector, and the 
by the same method and electrical connect jam nun t entering 
tion is made by plugging in a book Cdin- 
th rough a slot in the plug to support 
hanging fixture. The wall appliance 
is similar except that the mechanical sup- 
port is accomplished by means of a bracket 


back equipped with -two straps. 


JX'VA (JUK 

0 ( I. 


•im^wo straps, a 
V ClxtXvjX J 




The car is under 
control of t h e 
driver. The heater 
is quickly installed 
and costs little to 
ope^t^. 
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r T'HE MODERN a,c. receiver requires 
* :t variety of filament voltages ranging 
from 1.5 upward and, therefore, it becomes 
necessary to provide a suitable step-down 
transformer for the 110-volt 60-cycle sup- 
ply line. This article describes such a 
transformer. 

The first thing to consider is the core, 
usually made from silicon steel, and not 
always easily available at hardware or 
radio stores. While it is possible to make 
your Own laminations, it requires more 
patience and time titan you may care to 
devote to the work. Recently it lias be- 
come possible to buv laminations punched 
and with sharp dean edges, all ready to 
assemble. Laminations may also be taken 
from old transformers picked up at power 
companies or junk dealers, and these are 
easily cut to the required size. Using the 
L-type 29-gauge stamping illustrated, 
about 150 will be required to build Up a 
core having a cross section of 1 In-, as 
illustrated in Fig, I. 

The next step is the construction of 
two spools or forms, both of the same 
size, cm which the primary and the several 
secondaries are wound. Fiber is best 
for this purpose, although cardboard, or 
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almost anything but metal, can be used. 
The four endpieees are cut from Vus-in, 
filler, as detailed in Fig. 2. The center it 
located by drawing diagonal lines and then 
laying out the opening for the core., A 
pair of tin snips is handy for cutting this 
stock, while the inside opening can be 
cleaned out along the layout lines with a 
sharp chisel ami th eased with a file. Two 
cores, made from hia-in, fiber, will be re- 
quired, and while the dimensions for these 
are given in the drawing, it is best to form 
the core spools directly on the trans- 
former-core material. In this way, the 
builder will know that the core can be 
easily assembled,, provided the wire has 
not been drawn so tightly that the diam- 


eter of the fiber form is reduced* 

There are a variety of ways to wind the 
coils, but by far the simplest method is to 
use a coil winder equipped with a count- 
ing device, especially when winding the 
primary of <Vrf> turns. Keep ibis winding 
in layers and cover each layer with thin 
insulating paper. The ends of the pri- 
mary winding Eire anchored by running 
them through small holes drilled in the 
endpieces, leaving several inches of the 
wire at each end to be soldered to the 
power-supply wires. 

When this primary coil is completed, 
wrap it with a layer or two of friction 

tape and set 
it aside. The 
secondary 
coils are 
somewhat 
simpler to 
wind, as heav- 
ier wire and 
fewer turns 
are used. The 

COMPL,£U& TBAWSFOfiMER 3 1 e 

assembly and number 
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Filament Transformer 


of turns for all coils are given in Fig. 2 A, 
all being d.c.c. Thfcise turns are wound 
on the second form in the order given or 
may be changed to suit the needs of the 
builder* It may be well, however, to leave 
the 2.5- vo It winding, until the last on ac- 
count of the larger size wire, which is stiff 
and more difficult to handle. Wind these 
coils in layers as in the case of the pri- 
mary, The coils arc all wound separately, 
and a few inches of wire is left at the ends 
for later connection to the panel Each 
of these leads can be brought out through 
holes drilled in the end pieces of the coil 
form at either end. as the windings are 
laid 011 . These terminals should be care- 
fully tagged for identification. After the 
windings are in place, cover with a layer 
or two of friction tape. The provision of 
additional secondary voltages to meet in- 
dividual requirements is merely a matter 
of more or fewer turns of wire. The 5- 
volt secondary will handle as many as 






four 171- A tubes, while current for two 
2If) and two 281 rectifier tubes is supplied 
by the two 7.5-volt windings. Four heater- 
type 227-tuhcs T requiring 2,5 volts, and as 
many as three of the 226-tubes from each 
of the 1.5- volt circuits may be operated 
with the windings specified, making this 
a truly universal filament-heating trans- 
former. In crimes where A returns or simi- 
lar tubes of the 15- volt type Eire used, the 
two 7.5- volt windings may he connected 
at the center to supply the necessary volt- 
age, Similarly, the S and 2,5- volt wind- 
ings may he connected to produce 7.5 
volts, or any like combination. It is not 
necessary to wind all the secondary wind* 

ijigs it only certain vokages arc required; 
certain windings may also be duplicated 
where a number of tubes of the same type 
are used and the amperage from one wind- 
ing would not be sufficient. 

The finished coils, both primary and sec- 
ondary, should now he tested for open 
circuits, which is easily done with a dry 
battery and a pair of headphones or a volt- 
meter, connected in series with each coil 
A click in the headphones or a deflection 
of the meter indicates that the circuit is 
complete. The coils are now ready for 
assembly on the transformer core and the 
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BOTTOM Vi WSOIR ON 
EACH SIDE THAN TOP 


SACK 


nun 


END 


Fra . 4 


laminations are in- 
serted from oppo- 
site sides in such a 
manner that the 
joints of the first 
layer will be broken 
by the second layer, 
ancl so on. It the 
coil forms have 
been properly made, 
the total number of 
laminations will fit 
quite snugly* and 

there will be no — * ' — 

need of clamping the assembly together. 

The panel should lie made of bakelite 
or similar insulating material, but hard 
rubber cannot be used, as will be ex- 
plained presently. Two holes for each of 
six secondary windings are drilled in the 
panel with a No. 35 drill and tapped with 
a 6-32 tap for round-head brass ma- 
chine screws. A soldering lug is placed 
tinder the bead of each screw, which is 
then turned tightly into what will be the 
front of the panel. Binding posts instead 
of screws may be used if desired. 

„ The secondary terminals may be con- 
nected to the panel in any desired arrange- 
ment, and these leads should be carefully 
soldered to the screws at the rear of the 


TOP 


panel Insulated hookup wire may be 
used to extend the leads to the panel and 
each soldered connection must be care- 
fully taped or insulated with rubber tub- 
ing, Make each lead as short and direct 
as possible and keep them well apart, A 
bole is drilled in the panel at a con- 
venient point tor the 110-volt leads which 
are connected to the primary winding. 
These leads should be anchored just in- 
side the panel with five or six turns of 
tape, to relieve strain and to prevent leak- 
age when sealing compound is poured 
into the metal container. Now test the 
circuits again to be sure that all connec- 
tions have been properly made. 

The tin can or container, detailed in 
Fig. 4. is quite simple, A half sheet of 
tin will be required, and it is only neces- 
sary to place the scribed lines over a sharp 

edge and bend it as 
desired. The bend- 
ing tool described 
in the article on the 
home construction 
of stage shields in 
the August, 1929. 
issue may be used 
for this bending 
operation, 

When finished, 
the can will have 
only four sides, with 
flanges turned over 
on the fifth to hold 
the panel, which is 


TO 


^ tuan up to tupm 4V? flange 

AROUND PANEL 




Cutting: the Sheet Tan to Form the Container: Tem- 
plate for Container, and Winding the Primary Coil 

inserted from the top, H desired, a hole 
may he drilled in the top of the can for a 
coiifenieuce outlet, which is connected in 
parallel with the 110-volt line. This out’ 
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PfihtfcL 
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BOTTOM FUH&E 
Ohf BOTTOM PIECE 
WHICH 15 SOLOEP-ED 
ON m Final 
OPERATION 


let is for plugging; in 
the B -eliminator on the 
same circuit, so that, 
when the panel switch 
is operated, both fila- 
ment and plate-circuit 
supply will be on or oft 
simultaneously* This ar- 
rangement will make it 
necessary to mount the 
transformer inside the 
can at an angle, as 
shown in Fig. 5, When 
this outlet is soldered 
and the joints taped, the 
panel and its attached 
transformer are pushed 
into the can. The fiber 
coil ends will prevent 
the ends of the 
transformer from 
coming in contact 
with the can, but 
it will be necessary 
to see that the sides 
arc placed in such 
a position that they 
will be at least J4 
in, from the hous- 
ing. If anv difficulty 
is experienced here, 
use a wad of tape 
between the trans- 
former core and the 
sides of the can. 

Now stand the 
assembly bottom 
up, and tie a piece of wire or stout cord 
around the bottom to hold it securely to- 
gether* The can ts then completely filled 
with battery compound, which can be ob- 
tained from any battery-service station* 
It is this hot compound that prevents the 
use of a hard-rubber panel, as it would 
cause tile panel to bulge or warp. Any 
compound that may run over the edges 
of the can is easily removed with a little 
gasoline. 

After soldering the bottom plate in po- 
sition on the can, drill two or three holes in 
the tlange for mounting, file off all sharp 
corners and finish with paint or lacquer. 

A toggle switch of the lift- volt type 
may be inserted tn one side of the supply 
line and mounted on the front panel of 
the receiver. It will then control the eu- 
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D&tatls C.f Can and Transformer Assembly; Left, Con- 
nccting Switch in Series with the Supply Line 


tire power supply 
to the set, Ihe u- ual 
voltage- limiting re- 
si stances of either 
fixed or ballast type 
must be used in the 
filament circuits to 
protect the tubes, 
ft is also necessary, 
of course, to use 
center-tapped re- 
sistors across the 
various filament- 
supply leads to bal- 
ance out any slight 
hum. These resis- 
tors, connected 
across the hue, 
should be placed as close to the tubes as 
possible. 


Faulty Lightning Arrester Causes Trouble 

Every receiving set that employs an 
outdoor antenna should have a good 
lightning arre-ter. An interesting case 
that recently came to the attention of the 
writer will probably help others in a simi- 
lar situation* The owner complained that 
his set w e n t d e at 1 f o r n o a p p a re nt reaso n : 
the tubes lighted, the batteries were all 
right, and no loose or broken connections 
could he found. A final test indicated 
something wrong with the antenna. The 
lightning arrester was then examined and 
found shorted, A rtew arrester w r as the 
remedy. — IT J. Plaisted, Cleveland, Ohio. 





Tj^OR the past two years the writer has 
* experimented with radio in his auto- 
mobile and has at last succeeded tti install- 
ing: a set which furnishes pleasure to him- 
self during the day and to the family when 
out for an evening ride. 

The principal difficulties involved were 
motor-ignil ion not e and the lack of a 
good antenna and grounding system. The 
elimination of mo- 
tor noise was a 
rather stubborn 
problem, but suita- 
ble suppressors in 
the ignition line and 
proper shielding of 
the receiver finally 
ac co m p I i s bed (he 
desired result. The 
installation of an- 
tenna and provision 
for grounding also 
were troublesome; 
however, an anten- 
na may be built in 
the roo-f of the car 


which will possess 
sufficient capacity 
and inductance to 
operate a good receiver 
having: six or more tubes, 
with loud-speaker volume. 
100 to 150 miles from the 
station. The grounding 
was particularly difficult 
because the car is mounted 
on rubber tires which thor- 
ough E_v insulate it from the 
ground. This problem, 
too, was successfully 
solved. 

The receiver used was a 

six-tube model-35 Atwa- 
ter-Keut. having three r.f. 
stages, detector and two 
audio stages. Any set of similar design 
may be used, but it is essential that it be 
housed in a metal cabinet. The main 
point to watch in selecting the receiver is, 

of course, its sensitivity; it must have 

plenty of r.f. stages to offset the short 
a ntenna. 

To improve the pick-up of mv .set, as 
mounted in the car. an At water- Kent 

c o m pe lisato r coil 
was installed in- 
stead of the choke 
which is standard 
equipment. This 
change is show'll in 
Fig- 1. One termi- 
nal is connected to 
the metal chassis, 
one to the antenna 
post and the center 
one to the grid post 
of the first r.f, tube 
socket. A 171 -A 
tube is used hi Mu- 
last audio stage in- 
stead of type 11 2- A. 
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A b i nding-po st-type 
cab I e-connector plug is 
connected to the cable 
leading from the set. In 
this installation, the s-ct 
was mounted upside 
down on tbe floorboard by means of two 
brackets, as shown in the photos on this 
page. This mounting may be varied to 
suit individual needs, One advantage of 
this form, however, is that the set may be 
lifted out in a few seconds, since only the 
lid is fastened to the brackets, A metal 
plate is cut to fit the bottom of the set and 
is substituted for the regular bottom plate. 
With the set upside down, it is best to sol- 
der the tidies in their sockets so that they 
will not bounce out when the car is run- 
ning, which may happen if the car is not 
equipped with shock absorbers. 


and is covered with a removable plate. 

About 10 ft. of be I den 7-wire lead -cov- 
ered cable will be required to lead from 
the box to the dashboard, where it is 
brought in as close to the set as possible. 
I! ring the leads from the car battery to 
the same point in the lead -covered cable 
and fasten them to one-half of the con- 
nector, as in Fig. 3. I he plug enables 
tiie set to be taken out of the car when 

necessary* Do no l take the negative- A 

lead to the set from the ignition switch, 
ammeter or similar point* but directly 
from the negative terminal on the storage 


An extra battery 
box of the Ford, or 
similar, type is in- 
stalled in a hole cut 
in the floor imme- 
diately in front of 
the rear seat, to 
lake the B and C- 
batteries. The bat- 
teries employed by 
the writer were 
three No. 10.308 
Burgess 45- volt, 
one 4 x /z - volt C -bat- 
tery and one 22 l /z 
C-battery. The box 
i> supported by the 
flange at the top, 
which is screwed 
flush to the floor 



View of Set from Driver's Seat; Choice Coil Is Screwed 
to Floorboard at Left of Speaker 


battery, 

M anufactlirers in- 
\ ariahl v ground the 
positive terminal of 
the storage battery 
to the frame of the 
ear; lliis compli- 
cates matters some- 
what, as, in the 
modern receiver, 
negative- A and neg- 
ative-B are con- 
nected to ground. 
It will be noted, In 
Fig, 1* that the 
ground post oi" the 
set is not con- 
nected. No ground 
is necessary, hut 
under no circnm- 
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stance* must any part of the metal chassis 
or metal cabinet of the set make contact 
with the frame of the car, which is posi- 
tively grounded. 

For the antenna, purchase sufficient 
copper- wire screen of standard width to 
reach from the rear of the car roof to the 
front. Cut a hole in the center to lit over 
the dome light so as not to ground the 
antenna. The screen may be tacked to 
the strips supporting the roof* hut must 
not ground to the car frame or lighting 
wires. Those who wish to hide the screen 
can have the lining in the roof removed 
and the screen tacked in place under the 
cloth, so as not to mar the appearance of 
the car interior, 

A length of No. 16 insulated fixture wire 


is soldered to the right front corner of the 
screen and brought down the corner post 
to the connector plug. No ground con- 
nection is necessary, as a counterpoise 
effect: is obtained. Iti some cars, wire net- 
ting is used in the construction of the tup, 
and this must, of course, be removed be- 
fore the screen is put in. A small cone 
speaker of the magnetic type, housed in a 
wooden box, may he mounted at any con- 
venient place iu the car. Tti my case, a 
Peerless cone was located directly above 
the set under the instrument hoard, the 
dash acting as a good resonator. 

The next step is shielding the motor* 
and the thing that has to he suppressed 
is the surge or r.f. current, in the second- 
ary side of the coil* and the click in the 
primary circuit, caused by the making and 
breaking of contact bv the interrupter, 
There is al*o a makc-amhbreak click from 
the relay on the generator. 

The primary click of the interrupter 
and the generator noise are eliminated by 
means of I -mid, 400-volt condensers, as 



Upper Left, Suppressors Installed in Six-Cylinder Mo- 
tor af the Twin -Ignition Type' Right, Container for 
B and C-Batterics Sunk In Floor of Bear Compart- 
ment ■ Below. Details for Complete Installation 
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shown in Fig, 4. One condenser is con- 
nected across the relay, one side to the 
battery lead and the other side grounded. 
Another condenser 


is connected across 
t lie ignition switch 
on the instrument 
hoard of the car, 
one side to the 
“live 1 * side of the 
switch and the 
other to the ground. 

The ground referred 
to is the frame of 
the car. A con- 
denser of the same 
size and type is con- 
nected on the coil, 
one connection to 
the live side of the 
battery and the 
other terminal 
grounded. This 
takes care of the in- 
ductive primary click and the generator 
noise* 

A 2-amp. 50-henry choke cot] is con- 
nected in series with the negative lead 
from the storage battery to the set, as 
shown in Fig. 3, This choke is optional, 
but its use is advised because there is a 
difference in the potential available when 
the motor is running and when it i< 
stopped. A single-pole single-throw 
switch may be used to shunt the choke in 
or out as desired. Of course, only 6 volts 
can he drawn from the storage battery, 
but, when the generator is charging the 
battery, the voltage increases to 7v£* so 
the choke is a real protection, Tn this in- 
stallation, where six ^-amp. tubes were 
employed, the set voltage does not exceed 
5y$ volts when the battery i- charging, 
with the choke in the line. The choke 
may remain in the line, as the only time 
it would be desirable to cut it out is when 
the car is stationary for a long period. 
For example, if you are out in the coun- 
try and want distant reception while 
standing still, it would be advisable to cut 
the choke out of the circuit to apply more 
filament current to the tubes. 

The suppression of ihe oscillating cur- 
rent in the “high" side of the ignition line 
going to the spark plugs is accomplished 
|> v the use of carbon resistors., as shown 



Recti ver Mounted on Bracket? and Ejcvatcd to Provide 
aa Much Pool Room a a Possible 


in Fig. 4. These resistors were made as 
detailed in Fig, 2; they are of 30,000 ohms' 
resistance each, and are installed on the 

plugs as shown, 
Solder the terminal 
lugs to the metal 
caps and carefully 
insulate each resis- 
tor in the following 
manner : Wrap it 

first with a layer of 
empire cloth; then 
with a layer of rub- 
ber (ape and finally 
a layer of ordinary 
friction tape. If 
you do not cure lo 
make up the car- 
bon-rod resistors, 
you may try the 
new Lynch 5-watt 
30,000- o h m Veritas 
resistors, or carbo- 
rundum resistors 
of similar type. The resistors should be 
placed as close to the spark plugs as pos- 
sible, This is easy, as the metal lug sol- 
dered lo the cud cap of the resistor is 
drilled to fit directly on (be plug terminal. 
I J 3ace one suppressor or carbon resistor 
in series with each spark ping and fine in 
the ignition line running to (be center of 
the distributor Stead, as close to the latter 
as possible. 

My car was a 1 929 Nash six with twin 
ignition, and for thi- system 14 resistors 
were required. 12 for the spark pings and 
one in each coil line. This installation 
worked out so well that little trouble 
■'ll on id be encountered with simpler igni- 
tion systems* 

If your car has a wooden dash or parti- 
tion between the motor and the body* it 
is necessary to shield this partition and 
ground the shield to the frame. The 
-hi eld may be made of ,(Xl35-in* galvanized 
iron and should extend from the top of 
(he cowl, down under the floorboards and 
beyond the set, as shown by the dotted 
line in the upper sketch in Fig. 3, No 
shielding is required if the dash \> of racial 
as is commonly the case. 


C[ Ihjpul ar Mechanics radio department 
offers its information sendee free to all 
readers of our magazine. 
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/■> Top Photo, Multi-Coupler Compared -with Vacumtd 
, Tubt; Left. Complete Installation ; Right, Light- 
en htng Arrester. and, Heldw, the Coupler Installed, 
Showing Antenna Lead to Window Strip 

^/Solving the Apartment-House 
Antenna Problem 

A practical antenna system for apart- 
ment houses lias taxed the ingenuity of 
radio engineers tor a number of years, 
'flue latest development along this tine, 
based on a device known as the multi - 
coupler, is an entirely new arrangement 
which meets all requirements. The multi- 
co u i)l or ..ji-r-mi prises a bak elite case, f> in, 
long and 1 *4 in. in diameter, containing 
^ the necessary circuit components. The 
case has connecting lugs at top and bot- 
tom and a binding post on the side. As 


many as -5 radio sets may be operated on 
a single or common antenna by means of 
one multi-coupler for each receiver, but 
an average of 12 to 15 is followed in prac- 
tice. Briefly, a common antenna is in- 
stalled for every 12 or 15 radio sets in 
l lie apartment building. The down lead 
from the antenna, instead of being brought 
to a single radio set, is run alongside the 
wall of the building and dose to a vertical 
row of windows as shown in the sketch. 
The down lead carries a multi-coupler at 
the level of each floor, or near the window 
for that floor. The radio set in the apart- 
ment is connected to the binding post on 
the side of the multi-coupler, and the 
down lead is connected to a lightning ar- 





rOFULAR MECHANICS 


1 29 


rester with a high resistance shunted 
across it, so that the antenna system is 
protected as required by the fire under- 
writers, The coupler serves as a filter, 
passing mainly the broadcast frequencies 
to the receiver. Therefore Inductive in- 
terference of electric motors and house- 
hold appliances is reduced to a minimum. 


Protecting Insulation on Battery Wires 

The ends of radio-battery wires may be 
dipped in melted paraffin to protect the 
insulation from the action of the acid. Al 
the same time the di p> and terminals on 
the ends are coated with the paraffin. Thi- 
prevents corrosion. Remove only enough 
of the paraffin, to Ensure a good clean con- 
tact on the battery terminal,- — Robert J. 
Williams, Chicago, III 


Individual B-Battery for Detector Plate 

For the prevention of “motnrhoating" 
and the successful operation of touch y cir- 
cuits, there is nothing better than a sepa- 
rate B-supply for the detector plate. The 
use of the separate unit is not confined 
to battery-operated sets only, but can he 
applied to dc, receivers employing B- 
eli ruinators. In some cases, too, quiet 
operation of a.c, receivers lias been ob- 
tained by the same method in combina- 
tion with the power pack. Anyone who 
has checked B-bat Levies has noted that the 
drain on the detector B-battery unit i* 
greater than that of the other units. The 
tendency of one lower unit is to drag the 
others down to the same level. The sepa- 
rate B-battery eliminates the harmful re- 
sistance set up by this unequal condition. 



fc-vOi-T 
A -BATTERY 


nt.T.+ 

Q 


6t 

o 

(NT 


a + 


$ 


AMP 


Suggested Battery Hookup, Showing the Location af 
the Septate Unit 


Change-Over Switch for "Zepp 1 * Antenna 

Radio amateurs who are employing the 
Zeppelin type of antenna for transmit- 



ANTtNHA COUPLING COH or TRANSMITTER 



promt view 


Front and Top Views of Panel Arrangement, and D La- 
gram qf Hookup 

ting are sometime- at a loss to cut out the 
indicating lamps or frequency meters after 
the wave adjustments have been made. It 
is annoying to have the lamps flash every 
time the key is pressed and the swinging of 
the needle is detrimental to the meters. 
However, the arrangement shown consti- 
tutes a change-over switch that cuts out 
the indicators when desired and yet en- 
ables them to he thrown back into the cir- 
cuit instantly. This type of antenna is 
applied by two feeders, consisting of 
quarter-wave wires leading from the an- 
Lt-una-coupliiig coil to the antenna end 
of the wires : due t? connected direct to the 
antenna and the other, parallel with it, is 
dead -ended Eit the antenna with an insu- 
lator, The two adjusting condensers and 
indicators are in series with the feeders, 
a lamp and a condenser to each one. The 
indicating lamp' are of the flashlight type 
and the matched variable condensers are 
placed a? far apart as possible. The con- 
denser rotors are connected to the ends 
of the coupling coil and the stators to the 
contacts at the ends of the switch and to 
one side of the lamps. 
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Pin JACKS 


phones 


Above, Scrap Pieces or Bakelitc Used as 
U nit Panels for Building Experimental Ra- 
dio Apparatus; Odd Sizes of Discarded 
Hanoi Material May Be Cut to Suit the 
Builder's Needs and Strewed to a Base- 
board as Shown for Mounting Variable Con- 
densers, Phone Jacks, Rheost.ais and Volume 
Controls.; Stmi-BrL^iibujLrii Layout; qI Thlss 

Type Are Easily Adapted to Any Experi- 
mental Hookup; Below, a Simple Method 
of Connecting a Microphone to a Radio Re- 
ceiver, 40 That lb* ~ Q;h 8 rtor Can Broadcast 
His Own Voice through the Speaker 


MICA 

OOi' r THICK 


COPPER FOIL 


WRAPPED WITH EMPIRE / 
CLOTH; JOINT SEALED'' 
WITH SHELLAC * 


SOLDERED / 
TOGETHER' 


OUTPUT TRANSFORMER, 
OPTIONAL 


Above, Homemade Fixed Con- 
densers; Two Copper Flares, Over- 
lapping 13/16 In,, Have a Fixed 
Capacity of ,0002 Mfd. ; Each 
Additional Plate Increases Ca- 
pacity by ,D002 Mfd-; Number 
Of Plates Required for Desired 
Capacity Ts Found by Halving 
Capacity and Adding 1 to Fourth 
Decimal Place 


&+ POWER 


LQW- 
' RATIO 
AUDIO 
TRAHS 


RIVET HOLES 


COIL PLUGS 


Left, Machine Screws or 
Standard Coil Plugs Make 
Handy Mountings for Fixed 
Circuits, When Several Ca- 
pacities Must Be Tried 


fi-j: MACHINE 
SCREWS 


A Table-Type Variable Resistance May Be Used to Control Radio 
V' 1 l.-Jijj* ■■ Suit Any Occasion Where Loud Signals Interfere with 
Conversation or Temporarily Distract the Attention of a Group at a 
Card or Dining Table 34 Shown in the Photo; the Standard Variable 
Resistor Is Shunted across the Speaker as Shown in the Sketch above 
tbo Photo on the Op onsite Preo; an Extension Speaker Cord May 
Be Uaed lo Bring the Control to Any Point Desired 
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Ml LU AM METER TO BE CALIBRATED 


A FIXED SHUNT ( 
OF KM OWN X, 
RE DISTANCE ^ 
IS PLACID ACROSS 
M I L, Ll AM METER 

TERMINALS to 

RAISE nrs RANGE 


VOLTMETER 

RHEOSTAT- 


8 ARK OF IMtg&£3 FOR " 1 

VARIABLE RESISTANCE *4 V VOLT BATT. 

Above, Typ<M9$ Tubes Used to Cali- 
brare a Low-Read :nj[ Milliam meter 10 
Indicate a Much Higher Current; Each 
Tube Requires 60 Milliamp., Thus Two 
Tubes Will Take 120 Miniamp., and So 
On; Regulate the Rheostat to 3,3 Volts; 

\t a 300-Mil. Scale la Desired, Select 
Shunt Resistance Value So That, with 
Five Tubes Burning at 3,3 Volta Mil* 
Mrirn meter Painter Will Just Travel 
across (he Dial; Take Out One Tube 
at a Time and Mark Dial for Each 
fjQ-MiL Reduction ; Higher Readings 
May Be Obtained by Using 201-A Tubes 
at 250 Mil. Each and a Higher Shunt 
Value 


Handy Antenna and Ground Connections for the Experi- 
menter: When Used for More Than One Set, Insert a 
.0=0025 ur ,G0Q5-Mfd, Fitted Condenser in Series, with the 
Antenna Lead to Each Receiver 


VOLTMETER 


30-OHM 

RHEOSTAT 


VOLTAGE 

\CLHAHTS 


BACK- 

BOARD 


CMP. 


SOCKETS IN PARALLEL 


^TOT TRANSFORMER 


Above, an Inexpensive Tube Rooster for the Bench; Up to Six 
Tubes of Either the 3 or 5- Volt Variety May Be Boosted at 
Once: Use Only Two Batteries in Scries for the Type- 1=9 9 Tubes; 
Connect the Negative Battery Lead Permanently ; the Positive 
Lead Is Adjustable by Means of a Spring Clip: Flash the 201-A 
Tubes at 18 Volts for 20 to 30 Seconds, and Then Age at 7 Volts 
for 10 Minutes to an Hour, Depending on Condition of Tube: 
Flash (he 199'Tpbes at 1 2 Volta for SO la 20 Seconds and Age at 
^ Volts from IS Minutes to an Hour: Mark Voltage Adjustments 
on Rheostat Charts; a Tov Transformer, Variable from 2 to 25 
Volts A.C., May Be Used Instead of Batteries 1 1 Desired 


SjiSH VOLTMETER 

GUX-SQOtETs 1 

/SHUNTED 
> * / ACROSS 

BRACKET. 
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Building a Capacity Bridge 

The need of an instrument for measur- 
ing condenser and antenna capacities is 
frequently felt by the amateur experi- 
menter. but tiie cost usually discourages 
him. This, however, need not be the case, 
for he can build ins own at a compara- 
tively limited figure. The capacity bridge 
illustrated iu this article is easily made 
and will measure small capacities within 
an accuracy of 3 per cent. It may be used 
to measure antenna* condenser and wiring 
capacities, and the results obtained in 


one .0005- mfd, variable condenser; one 
50,000-ohm resistor of the gridteak type: 
one 5O.0CK)-ohm variable resistor; one 
hakeltte panel. 5 by 5 by : Ki+; in., and the 
necessary screws ami binding posts. These 
are mounted on the panel as shown in 
Fig. 1. The circuit arrangement and sche- 
matic diagram I Figs. 2 and 3.i are so sim- 
ple that little comment is necessary. The 
phones are of the 3.000-ohm type. After 
mounting the parts and completing the 
wiring, the instrument should be housed in 
a wooden box with a hinged lid. as shown, 
and is then ready to be balanced and cal i- 



variasle 

RESISTOR 


FiG-3 


STANDARD 
VAR . CONDENSER 


IIQ-V. AX- 
60 -CYCLE 


practice and experiments will be well 
worth the time and cost involved in its 
construction* The parts required are: 


50,000 OHM 
VARIABLE 
RESISTOR.' 


FIG. 2 


STANDARD 

O.OO05 

MFD, 


b rated. To do this* connect a *G005-mfd. 
fixed condenser of good grade across the 
posts marked X. Turn the variable con- 
denser to full capacity, then connect the 
1 10- volt. 60-cycle house-lighting supply 
to the binding posts designated for this 
purpose, through a 25-watt lamp. This 
lamp serves as a protective device, should 
any of the condensers under test be 


5 0,000 OHh 
FIXED 
RESISTOR 


STANDARD 
VAR. CO NT). 
.0005 MFD. 


50, ODD- 
OHM VAR. 
RESISTOR 


PHONES 


STANDARD 

CONDENSER 

DIAL 


FtG 4 


CONTROL. 
KNOB OF 
VAR.RFSL5T 


HQ 


Fig. i 


GO 


■HID -VOLTS 60 -CYCLE LINE 


FIXED 
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shorted* Merely connect the lamp in se- 
ries with one side of the 110-volt line. 
Now, with the phones connected, you will 
hear the 60-cyde hum of the line voltage 
and by turning the variable resistor in, 
the hum will gradually diminish. By close 
listening, you will he aide to establish the 
point where the hum fades out entirely. 
This is where the circuit is balanced* and 
the resistor should he secured perma- 
nently at this setting. Care should be 
taken in doing this, to make >ure the re- 
sistor does not move, a deviation on 
either side of the balance point will again 
introduce the hum* To measure an un- 
known capacity, remove the .0005- mid, 
fixed condenser from across the posts 
marked X. and substitute for it the un- 
known capacity. Now* with the bridge 
connected to the lighting current* turn 
the variable condenser until the limit iti 
the receiver is at a minimum* Note the 
condenser dial reading at this setting. 
When the variable condenser is "all in/' 
and the dial reads 1 00. this corresponds 
to a capacity of .0005 mfd, across post’ X, 
As the condenser scale reads uniformly 
throughout, this means that a reading of 
50 on the dial would indicate a value of 
*00025 mfd. tor the unknown capacity, A 
reading of 25 on the dial indicates a value 
of .000125, and so on, each point on the 
dial indicating .000005 mfd. This instru- 
ment can he used only to measure capaci- 
ties within the limits of she capacity of 
the standard variable condenser. If a 
higher range is desired, the experimenter 
can build another unit employing the same 
resistor values but substituting a variable 
condenser of higher value*' — D. A. Brown, 
Marion. Ohio. 


First Aid for the Electrolytic 
R-Eliminator 

When the electrolytic B-elhminator 
quits, there are several kinks that the 
owner may resort to before throwing it 
away or ordering new parts. First re- 
move the recti her assembly and clean the 
brass screws with sandpaper. Iti case 
the threads in the nuts are stripped* re- 
place them with brass nuts taken from 
old dry cells, being careful that they do 
not make contact with the iron cover 
when it is in place. Be sure the liquid 


covers the electrodes. If there is much 
sediment and the output voltage is below 
normal, empty the cells by unscrewing 
them from the rubber cap* dumping the 



Above. Localm? Faulty Connection ; Bdow. Method 
of Correcting Faulty joint 


old solution and rinsing under the cold- 
water faucet, then filling them with new 
electrolyte furnished by the manufactur- 
ers. Do not use ordinary storage- battery 
electrolyte. The tantalum electrodes are 
cast into the lead connectors and some- 
times become corroded, enuring poor con- 
tact. Solder will not lake hold on either 
the tantalum or the lead, but atl that is 
necessary to re-establish contact is to 
squeeze the lead with a pair of pliers. The 
faulty joint may he quickly found by turn- 
ing on the set and the current on the 
eliminator, then shorting the cells one at 
a time or, better stilt, three at once by 
touching the ends of a wire to points l 
and 2 then to points 2 and 3. With the 
load on, the weak connection usually re- 
veals itself by sputtering, sparking or hy 
a tiny col unit) of smoke. Squeezing here 
with pliers will bring in the music with 
old-time vigor, provided the A -battery, 
tubes and set are in good condition. If 
you have changed over to a soft detector 
since connecting up the B- power* it might 
he well to substitute a 5 0.000 -ohm resistor 
for the lOO.OOO-ohm one that was in the 
eliminator originally. This will raise (he 
detector voltage from 22 to 45 volts* 
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Heat in Insulated Box Makes 
Radio Trouble-Free 



bTi»TCH B<W 


Natural Quarti Crys- 
tala ; from One Slabs 
Have Been Cm ; Below, 
Sitmj3iiie<t Diagram of 
the Heat-Control Circuit 

A little box with 
walls heavily lined 
with insula ting 
material holds the 
secret of good ra- 
dio reception, for 
the bos. keeps two 
b r o ad casters o n 
a d j a c e n t f r e - 
q uenc y b a n d s 
from straying out 
of their own territory and interfering with 
each other. The radio expert says a piezo- 
electric oscillator, made of a piece of 
quartz, does the work, blit it is the heated, 
cold-proof box that keeps the crystal on 
the job. The rock crystal, or quartz, 
which is used to keep the carrier wave of 
the radio broadcast station oscillating at 
a constant frequency is cut from a larger 
crystal slab, which, in its original form, 
was hexagonal. The crystal is first cut off 
in six-sided sections about 134 in- long, 
and then a slab is cut out near its center, 
with one surface parallel to the plane 
formed by two opposite corners of the 
hexagon* After cutting, the slab is 
trimmed to a square* and then ground 
to the proper thickness, or as nearly as 
that can be approached. It is the thick- 



ness that controls the rate of vibration 


As no crystal can be accurately ground to 
oscillate at an exact frequency, the heated 
box is the final solution, for the thickness 
of the crystals varies with their tempera- 
lure. The grinders cut the quartz down 
until it has the correct thickness for some 
temperature between 50 and 70' C. It is 


then mounted between two metal plates 
in the insulated box, and a small heating 
coil and thermostat are placed below it. 
The thermostat is so sensitive that it can- 
not control the heater current directly, but 
operates through a vacuum tube, which in 
turn controls a relay. In actual opera- 
tion, the heater is turned on and off about 
once a minute, and the temperature re- 
mains so constant that the broadcast fre- 
quency never varies more til an a very few 
cycles* 


Neon Lamp as a Test Device 


A neon lamp of the 110-volt type may 
be connected to the power lines with a 
pair of test prongs to make a fine conti- 
nuity tester for the various parts of a radio 
receiver. The bulb will light in a circuit 
having a resistance of 1 meg, or more, yet 
will not be damaged on short circuit. It 
may be used to estimate the impedance 
of choke coils, transformer windings, the 
capacitance of condensers above ,007 mfd,, 
the value of resistors and even for short- 
circuited turnstin audio transformers, 



Speaker Employs Corner Baffle 





One of the 


both dynamic and 
finished in walnut 


ers recently ex- 
employs an Or- 
el j may he hung 

in any corner 

of a rot) m , 
with the result 
that the walls 
direct the 
sound toward 
the center. 
The walls of 
the room re- 
flect the sound 
as a mirror 
reflects light, 
to a degree 
depending on 
the material 
in which they 
arc finished. 
The speaker 
is available in 
magnetic types, and is 
which will harmonize 

« hif, 
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Relief Decorations with Stencils 


By J. S. HAGANS 



A Stencil Design in Plastic Paint: the 

Panel and Its Border Are Made 1>y Simply 
Brushing the Plastic through the Stencil-, 
Then Modeling with the Fingers 

high spots is removed, leaving the 
second or glaze coat in the de- 
pressions of the surface, and 
bringing out the texture properly. 


T'H E decoration of relief-textured wall*, 
panels, etc., sometimes presents a prob- 
lem to the novice, The simplest form of 
decoration is, of course, the application 
of a coat of color in the form of a glaze, 
paint or calcimine. ThR, however, in 
spite ol its merit of simplicity, 
robs the work of the contrast 
i bat permits the texture, striven 
for in the first instance, to 
show to its full advantage. 


One alternative R to apply an under- 
coating of the desired background color 
and allow' it to dry. Over this, a coat of 
-ome contrasting or harmonizing color is 
applied, and, while still wet, wiped off 
again, Naturally, only the color on the 


135 




POPULAR ME CHAN 


A Close-Up of a Modeled Stencil Design; Designs like This Are 
Easy to Reproduce wEUi Plastic Paint 


Often this is not enough, and some fur- 
ther decoration is desired. The first thing 
usually thought of is stenciling, but in this, 
even at its best, there is something Hat and 
commonplace when used in connection 
with a textured surface* It is also quite 
a job to get a clean-cut effect with a stencil 
on a rough surface. There is a way, how- 
ever* to use a stencil so as to get away 
from the Hat effect and at the same time 
eliminate the trouble in application. This 
is to employ the plastic used for texturing 
of the wall as a "paint Y thus leaving the 
stenciled design in relief. 

Most paint stores carry stencils in a 
wide variety of designs, or can refer the 


(A. d , . 

Qk ro ^ ' 
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home decorator to a sourced sup- 
ply, Where a special design is 
wanted, as for a panel, it. is easy 
to make your own, This is done 
simply by taking a suitable design 
from some advertising illustration 
and enlarging or reducing it by 
means of a pantograph omo some 
stencil paper. In the absence of 
such paper, light hristol board 
will do, but he sure to coat both 
sides of the board with linseed 
oil and let it dry before using it. 

Making your own stencils has 
this advantage: You can pick 

arty design you like and can make 
tt any size. Also, by using lino- 
leum or similar thick material as 
a stencil, the height of the relief 
can be increased, as, naturally, a 
stencil cut from such material 
leaves the design standing out 
more boldly than a stencil about 
Vi'i in. thick does. 

All that is necessary now is a 
supply o f text one, or similar plas- 
tic, and a paintbrush. The plastic, 
which comes in the form of a 
dry powder, is mixed to the con- 
sistency of a thick paste with 
lukewarm water. 

Place the stencil on the sur- 
face to be decorated and, holding 
it firmly, draw the brush charged 
with the plastic across the design* 
There is no need for the care re- 
quired in using stencils with or- 
dinary paint, for the t extone will 
not run unless it has been mixed 
too thin, and this ts easily reme- 
died by adding more powder* Pull off the 
stencil, and the design stands out in relief 
to a height depending on the thickness of 
the stencil. 

This Is the basis for the simplest form 
of the decoration. When the stencil is 
pulled off, it will be noticed that little 
"nibs,” or projections, are raised around 
the edges of the design. Do not bother 
about these until the work lias completely 
hardened, which takes from six to eight 
hours; then rub them down with a bit of 
sandpaper. 

For those who want something a little 
more realistic and exhibiting more of a 
hand-tooled effect, the plastic lends itself 
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admirably to all sorts of modeling and 
manipulation while still soft. In the panel 
shown on page 133. fur example, the petals 
of the dowers were modeled with the ball 
of the thumb* and the flutes in the urn 
with a simple wooden tool. This gets 
away entirely from the flat effect. Light 
sanding when the work has dried is gen- 
erally desirable, though not essential. 

In the example on page 136. it will be 
noticed that the mid ribs on the leaves 
have* been brought out in relief. This is 
done with a pointing tool, or with a piece 
of cardboard, drawn from the outside of 
the leaf toward the center and pulling the 
plastic with it. The modeling in ilie -talks 
and elsewhere has been done with the 
finger Lips, The diamond background 
was formed on the original wall coating, 
using a straightedge to score the dia- 
monds. The stars and plant forms were 
then added with the stencil. 

lit the example on this page is illustrated 
a plain stencil and a hand -in ode led effect. 
The frieze in the lower part of the photo 
was done with the stencil and left flat. 
The medallion above was stenciled and 
then modeled with the fingers to accentu- 
ate the effect. 

Color, of course, can be used on the 
relief decoration to an extent limited only 
by the artistic skill of the decorator* The 
amateur should not use bright or strong 



In This Example the Frieze or Border Is Lett Ftat. and 
the Medallion Modeled with the Fingfers 


colors, hut rather lints, keeping the color 
effect somewhat subdued, especially if 
the design is a large one. The colors, of 
course, can be brighter where the design 
is small and unobtrusive. 


Reading Glass Facilitates Removal 
of Inner-Tube Patches 




It is sometimes desired to remove old 
patches on inner tubes, as, for instance, 

when a new 
leak is found 
next to ihe 
patch. A good 
method of re- 
nt o v i n g the 
patch is to 
heat it by fo- 
cus i n g t h e 
sunlight on it 
with a mag of- 


ten the ce- 
nt nit, a n d 
make it easy 


to remove the patch. Care should he 
taken not to burn the rubber, which may 
result if the heat is directed on one spot 
too long. Start on the edges and, as soon 
as these are loosened, play the heat back 
and forth until the rest of the patch comes 
off with a slight pull, — Luther Strosnider, 
Gnaga, K am-. 

Hammock Carrier in the Car 

Small hammocks, of the kind used in 
Pullman berths, will he found useful in 
the auto during long trips for holding 
numerous articles that are needed from 
time lo time. This will avoid the trouble 
consequent upon keeping such articles in 
suitcases, which have to be opened and 
closed each time something is wanted, and 
also eliminates cluttering up the seats or 
floor with them, — Harold E, Benson. Den- 
ver. Colo. 



IT'S a far cry from the harmless fishing 
rod of today to the dashing steel blade 
of a dashing p’Artagnan of yore. Never- 
the] ess, the average steel fishing rod can 
he made iti to an excellent fencing iron, a 
foil with every bit of the snap of the ex- 
pensive hand- forged weapon, which will 
give you plenty of keen, tingling sport 
while developing your eyes and co-ordi- 
nating your muscles. 

Spend a dollar. Buy one of those 4j4- 
£t, jointed steel fishing rods which are 
offered by any of America's large depart- 
ment stores. With a hacksaw, cut off 3? Vl 
in. of this. By heating the rod slightly, 
you can easily melt the solder and remove 
the intermediate guide eyes* The tip-end 
guide eye should be left in place. Do not 
remove the reinforcing ring* from the 
joints; merely file these down lightly all 
around, in order to take off the sharp edge. 
Your potential foil will then appear as 
in Fig, 1. Now, cut off 

v a n. piece from the 

\ next larger section of 
steel tubing, and slip this 
ft over the butt end of your 

rod, as in Fig. 2, running 
it up to the position indi- 
Hftr cated by the arrow. Sol- 

der it firmly in place. Get 
an old gong from a large 
? _ bell. Flatten it out 
s 1 1 gh 1 1 y. Enlarge the 
hole in the center to the 
P*J exact size of the butt end 
of your rod. and then slip 
tile bell into place, as 
shown in Fig, 3, pushing 
it along the rod until it is 
stopped by the metal col- 
lav. Cut a round disk of 
heavy, yet pliable leather* 
f 'J which will fit snugly in- 
JJr side the gong, as in Fig. 4. 

'Tftr J All ready for the h&n- 
die; this, by the wav, is a 


Fig. I, the Potential F'lit; 
Fig. 2, Slipping the Collar 
over the Rod ; Pig. 3, Fitting 

the G Laird, and Fig* 4, the 

Guard Lining 
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fairly tricky piece 
of workmanship in 
that It must be cut 
just so hi order to lit 
the natural curve of 
Lite hand. Almost any 
wood will do. Get a 
smooth, straight- 
grained piece, 6)4 in, 
long by $4 in. square, 
and whittle down ivvn 
of the sides until the 
piece takes on the 
shape shown in 5. 
Notice how the slick 


CLIT m * Y SHADED PORTIONS 


FIG.6 


CUT AWAV SHADED PORTIONS 



curves slightly; also 
that, at one part of the curve, 
the wood is trimmed a trifle nar- 
rower than elsewhere. Trim the 
two remaining' sides to the shape 
shown in Fig”. 6, and round off the 
corners. 

i lie next operation is the drill- 
ing of a hole hi the end of the 
handle, using a drill the same size 
as the butt end of your fishing 
rod, and making the hole ~l l 4 in, 
deep, as in Fig. 7. Swab Mils hole 
lightly with glue, atui 
then fit the handle onto 
the end of the mil. press- 
ing It snugly into posi- 
tion, as shown in Fig. 8. 

Even* good fencing 
iron must balance at a 
point I in. from the 
guard, as in Fig. 9. so it 
becomes obvious that a 
weight of some kind must 
be attached to the butt 
end of the handle, You 
rati weigh the handle 
with buckshot, bore a 
hole and insert a heavy 
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Fig SO. Jutting fh? Tip, 
a Rubber Eraser,, id the 
Foil with Clue and Tape; 
Fig. 11. Showing the 
Handle Wrapping and 
Also How the Foil Should 
Be Held 


Ftg. 14 Illustrates the Lunge ;: Note 
Cate! lilly the Positions of Hands 
and Feet 


In Fig. 12 the F enter Is 
on Guard t in Fig. Id He 
Hds J list Completed a 
Thrust 


Fi=;. 14 Illustrates the Dirqot Lunge, 
and Fig. 15 Lunging at a Target 
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iron bolt, or mold or turn; a lamblike piece 
from brass or lead, which can be screwed 
into position, as shown in Fig, 8. At any 
rate, get the weight. The finishing touches 
consist in taping the handle with adhesive 
tape. Fig. 10. and gluing and taping a 
"slip-over*’ pencil -eraser tip to the end of 
the foil, as in Fig. 1L You can remove 
the paint from the rod if desired, making 
it, in truth, a flashing blade. 

The nest item is the mask. This may 
he an old baseball catchers 1 mask, neatly 
covered with fine-mesh hardware cloth. 
Of course, you can fence without a mask, 
but it's risky business, although it usually 
ends happily* 

The rest of your equipment will consist 
of a gauntlet -type glove fur your fencing 
hand, and a pair of rub- 
ber-soled shoes* You 
can make a very elabo- 
rate fencing raiment if 
you wish, but a heavy 
sweater and everyday 
trousers will do nicely. 

Now for some prac- 
tice: Hold the foil as 
shown in Fig. 11 r let- 


BIGHT SIDE HIGH 


Ft S H 


the hand. Assume the position shown in 
Fig. 12 , which is known as “on guard,” 
feet well apart, elbows slightly out from 
the body, the entire weight of the body on 
the left leg. From this position, extend 
the right arm quickly, so that the arm, 
wrist and hand will form a straight line 
with the foil, the foil being on a line with 
the shoulder, as in Fig. 13. This is the 
*' thru st.” Practice it thoroughly. 

After perfecting the thrust, you can go 
a step further and learn that all-important 
maneuver, the "hinge.” To perform this 
movement, do the thrust, and immediately 
afterward, straighten the left leg, and 
throw the right foot forward. The right 
arm should be perfectly straight. The left 
arm, with hand held paliu upward, is like- 
wise straight and par- 
allel with the left leg. as 
in Fig. 14. Keep the left 
foot almost perfectly Hat 
on the floor. By push- 
ing back strongly with 
the right leg you can 
return to the on-guard 
position. The hinge 
should be practiced 


LEFT SIDE HIGH 



ting at rest lightly 
between the fin- 
gers and thumb, 
rather than deep in 
the palm of the 
hand. The thumb 
should rest on the 
convex part of the 
handle, while the 
concave portion fits 
the natural curve of 


thoroughly, as it is 
the basis for a good 
attack. Hang a tar- 
get on the wall and 
practice lunging at 
tins, as shown in 
Fig. 15. This pho- 
tograph also illus- 
trates the “three 
feet," in which the 
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sary to turn the attacking blade aside. 
Repeat this "get-sei-and-go " maneuver 
several times until both fencers can easily 
parry a lunge at LSD. In a similar man- 
ner. a lunge at RSD is parried by semi- 
circling to the right, the foil hand at the 
same time being carried slightly to the left, 

Lunges in the high 
zones, that is LSH 
and RSI L are par- 
ried by simply mov- 
ing the hand to the 
left or right, de- 
pending upon which 





first and second lin- 
gers of the tree hand 
rest on the floor to 
enable additional 
reach through better 
balance. The foil may 
be held at the ex- 
treijie end, as shown 
in Fig. 16, if you Hud 
difficulty in reaching 
your man. 

After you have acquired a fairly good 
technique with the thrust and the lunge, 
you can try your hand at routine fencing. 
I'he idea is this: Your opponent makes 
known to you where he intends to strike; 
you, in turn, prepare to ward oft his lunge. 
The same lunge should he repeated over 
and over, each man alternating. 

These lunges can be at any of the four 
sections of the body, shown in Fig. 17, 
These sections we will label "left side 
high, 1 ' "right side high." "left side down/’ 
and ''right side down," as shown. The 
professional fencer has other names for 
these zones, but they tend to confuse the 
beginner, and hence are not Used here. 

Now, you and your opponent are both 
on guard as shown in Fig r IS. You have 
agreed that the attack and the "parry 1 ' 
idiall be concerned with the LSD, So. tiie 
attacking party — the man in this case — 
uses the direct lunge, as has been ex- 
plained, and attempts to touch the LSD 
portion of the girl's body. She parries the 
thrust by describing a small semicircle 
downward and toward the left with the tip 
of her foil, at the same time carrying her 
hand slightly toward the right, just enough 
to throw aside the man's blade, which 
passes under her foil, as in Fig, 19, Tn all 
parries, the heavy portion of the defend- 
ing blade should he opposed against the 
light portion of the attacking blade, so 
that a light tap wilt be all that is neces- 


dde the lunge is on. For example, a 
lunge at RSH would fie parried by mov- 
ing your hand toward the right until the 
heavy part of your blade encounters the 
"foible/" or weaker part, of your oppo- 
nent’s foil, throwing it aside, 

Parrying sounds rather complicated in 
print, but a few practice sessions will soon 
give you the hang of it. The simple par- 
ries, as described, are sufficient to ward oft" 
any attack, but for the sake of variety 
you should perfect various other parries 
of your own. 

Now, for some attacking maneuver*. 
So far, nothing but the direct lunge has 
been described, and although this is the 
basis for the attack, there are many ways 
in which it is practiced. You should make 
considerable use of the "disengage." This 
is merely a matter of hinging in one quar- 
ter, and then, finding yourself parried tn 
that zone, lifting or lowering your foil tip 
and going at some new point. As an ex- 
ample of this, you will notice that, in Fig. 
19, the girl has successfully parried a lunge 
at LSD, If the man, however, should 
disengage his point and whirl it in a circle 
to the girl's right, lie would he in a posi- 
tion to complete his lunge and score on 
RSH as shown in Fig. 20. Disengaging 




from high lines to low lines is performed 
by merely dropping the point of your foil, 
and from low lines to high by raising it. 

Learn the “riposte/ 1 This is a second- 
ary form of attack, that is, it is one which 
you undertake when your adversary has 
attacked and failed to hit. Look at Fig. 
21. Here the man has lunged at RSD, 
The girl has successfully parried the 
lunge, and, immediately the man's point 
is past her body, she disengages her foil 
and delivers a thrust to score in RSH, 
Ordinarily, in a lunge, the lunger is slightly 
out of balance and it requires a brief frac- 
tion of a second for him to jump hack on 
guard. It is in this moment of off-balance 
that you must riposte, ft is not neces- 
sary that you move your body, as your 
opponent, being at the end of liis lunge, is 
very near to you, and in moving forward 
you will only overreach yourself and pos- 
sibly cause yotir riposte to Hy wide. 

Naturally enough, the little fencing les- 
son given in this article does not cover 
ihe whole range of fencing tactics. 
Enough has been given, however, to allow 
your engaging an opponent in friendly 
play. Wherever possible, these bouts 
should be done within an area 20 ft, long 
by 3 ft. wide. Never fail to acknowledge 
when you are honestly hit, calling out in 
such a case, "touch!" If you are hit any- 
where outside the zones shown hi Fig. 17. 
you should call out, "on the mask!" or 
“on the arm!" etc. Such hits, although 
they do not count in scoring, stop the 
bout until both combatants have crossed 
blades again on guard. The regulation 
bout consists of five points, so that the 
person first scoring three wins the bout. 


Pap#r Golf Tees Can 
Be Made by Culling 
and Folding the Cor- 
nets of an Envelope 


FOLD 


FINISHED PAPER T££ 


Golf Tees from Envelope Tips 

When cue out and folded properly, the 
corners of envelopes make good golf tees. 
After the corners are cut off as shown in 
the drawing, they should be folded in the 
center to form a pyramid, The top pro- 
vides a cup in which the golf hall is 
placed,— Louis Andrews, .St. Louis, Mo. 


Rubber Bands Prevent Car 
from Shimmying 

Shimmying of the front wheels of a car, 
which is both annoying and dangerous, 
can be temporarily remedied by stretch- 
ing rubber bands, cut from old inner tubes, 
from the spring on one side to the steer- 
ing-spindle arm on the opposite side, as 
shown in the drawing. Such bands will 
not only prevent shimmying but, if they 
are of equal tension, will tend to hold the 
front wheels in alinement with the rear 

wheels* making it 
much easier to steer 
the car. However, 
the fault should be 
permanently reme- 
died by providing 
new bushings for the 
spindle holts and 
adjusting the tie- 
rod connections and 
the wheel bearings. 


Repair for Torn Shoe Linings 

Torn shoe linings often shorten the life 
of an otherwise good pair of shoes, If no- 
ticed in time, such 
tears can be effec- 
tually mended with 
a small strip of ad- 
hesive tape. Unless 
the feet perspire 
excessively such a 
patch will last for 
many weeks and 
can he renewed if it 
comes off. 
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Rubber Bands Cut from Inoer Tubes Provide Tempo' 
rairy Remedy for Shitnmying WbeeEs 
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Reducing Friction of Sliding Windows 

hi building 
sliding win- 
d o vv s for a 
summer camp 
a n d for my 
garage, 3 have 
used the illus- 
trated method 
of reducing 
the friction. 
So-called si- 
lence domes 
for furniture, 
which can be 
purchased at 
any hardware 
store, are 
tacked on the 
edges of the window sash where contact 
is made with the slides. Care should he 
taken, however, that the domes do not 
hind, owing to instiiHcient clearance be- 
tween the slide and Hie sash, — -C, C, Fisher, 
Nashville, Tenn. 


Manifold Heater Aids Starting 
in Winter 

A hot spot on the intake manifold of 
your ear i> of great help in starting dur- 
ing cold weather, An electric heater for 
this purpose may be assembled as follows : 
Obtain an ordinary 6-ohm rheostat from 
the radio store, or from the junk box if 
you are a radio fan. Dismantle tbe rheo- 
stat, keeping the resistance wire intact on 
its supporting semicircle of fiber. Wrap 
the intake manifold, just above the carbu- 
retor. with several layers of asbestos tape, 
which may be obtained at the elect ri cal - 
supply store. Place the fiber, carrying the 
resistance wire, over the tape, and then 
cover it with several additional layers of 
asbestos, after securely twisting a lead 
wire around each end of the resistance. 
Bind the w hole in place with a turn of 
heavy wire at each end of the wrapping. 
The lead wires from the resistance are 
connected, through a switch, to the bat- 
tery of the car. If the full 6 ohms' re- 
sistance does- not pass sufficient current to 
give good beat, remove the lead wire from 
one end of the resistor and twist it about 
the center section, so as to cut down the 


resistance value. With the latter arrange- 
ment and a 6- volt battery, the writer has 
obtained a temperature of 130 a in a few 
minutes. — H. M. Payne, Cleveland, Ohio, 


Method of Coloring Cement 

To mix any coloring matter in cement, 
add a small quantity of water, then some 
sand and all I Ire color. Mix well and then 
throw in the rest of the batch of sand and 
cement, which must all be mixed thor- 
oughly* This method will prevent many 
troubles in coloring, and there will be no 
spots. Colors should be mixed in the 
following quantities per bag of cement; 
tile red, 7 to 1 1 lb,, Mexican red, 6 to 10 
lb,, Japanese black, 4 to 6 Ib.„ Persian yel- 
low, 10 to 14 lb,, and Alaska brown, 10 
to 14 lb,— L. If. Genrger, Buffalo, N. Y. 


Simple Way of Starting a Siphon 

Sucking on a rubber tube to start a 
siphon in the gas tank is often an un- 
pleasant job. 
A much bet- 
ter method is 
shown in the 
drawing. In- 
sert a s m a 1 1 
wooden plug 
in one end of 
l h e tubing 
and then roll 
up that end 
tightly, as 
shown. This 
forces the air 
partly out of 
the tube* In- 
sert the open 
end in tile gas tank, unroll the coiled end, 
withdraw the plug and the liquid will be- 
gin to How. provided the unplugged end 
is first brought below the upper level of 
the fluid iti the tank. 


Intensifier for Negatives 

Amateur photographers are more likely 
to underexpose their negatives than to 
overexpose them* with the result that they 
are thin and weak. Where the trouble is 
extreme and cannot be remedied by apply- 
ing the usual methods, the following inter]- 
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sifter wiEl be found useful and may save 
an otherwise worthless negative. Dissolve 
100 gr. of copper sulphate in 1 oz. of hot 
water. In another container make a solu- 
tion of potassium bromide. 100 gr,. in hot 
water, 1 oz. After both solutions have 
been thoroughly stirred separately, mix 
them and let cool. Bleach the negative 
in the composite solution and wash care- 
fully, Then immerse it in a solution of 
stiver nitrate. 45 gr.,and water, 1 oz. After 
the negative has been sufficiently black- 
ened, remove it and wash thoroughly, If, 
when priming, it is desired further to in- 
tensify the negative, this can be accom- 
plished to some extent by placing it in 
fresh developer tor a few moments and 
then wasl ring again and drying. — L, B. 
Robbins, Harwich. Mass. 


Keep the Armor Dead 

When using armored lighting wire 
around the automobile, care should he 
taken to strip the armor Far enough hack 
from the terminal so that there is no 
possibility of the armor itself coming in 
contact with the source of current* If 
the armor touches the terminals of a 
switch, lighting connection or other 
source of current, it will short -circuit to 
the frame of the car. This may cause dan- 
gerous sparking, or even cause the wire 
to heat enough to start a tire. 


Repairing Bobbin Winder 
of Sewing Machine 



After breaking the rubber tire on bis 
sewing-machine bobbin winder* a tailor 

m a d e a quick 
emergency repair 
in the following 
way i A groove 
was cut around 
the periphery of 
the tire and a light 
elastic b a n d 
wrapped around 
the tire in the 
groove as shown. 
This repair proved 
so satisfactory 
that it was unnecessary to obtain a new 
tire for the winder. — W. Edward White, 


Plymouth, N. H, 
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Ordinary C-Clairtji an4 Mousetrap Arrange*! to Hold 
Fiiti Securely White Scaling Them 


Easy Method of Scaling Fish 

For keeping a fish from slipping white 
St is being scaled, the illustrated method 
is hard to beat. A few sharp-pointed nails 
are driven through the base of an ordi- 
nary mousetrap mj that the points project 
at the top sufficiently to hold tile fish’s 
tail securely when it is pushed over them. 
The snap spring also helps this action, A 
C-cIamp is used to hold the trap on the 
table, — Miss Durfc Rockwell, Hollywood, 
California. 


Preserving Specimens of Butterflies 
and Other Insects 

Specimens of beetles, butterflies, rare 
plants, etc., can be preserved indefinitely 
by the following process; Arrange the in- 
sect or plant in a natural position on a 
blank developed kodak film. Place an- 
other him directly over it and fasten both 
together with small paper clips. Then 
place a heavy weight on them until the 
specimen has entirely dried out. The 
celluloid of the film possesses preserva- 
tive qualities, and its odor of camphor pre- 
vents insects from attacking it. Speci- 
mens so treated will remain in perfect 
condition for years. — R. C, Raddiffe. 
Laurel, Md. 




By WALTER BULLOCK 

Pitot, Northwest Airways. In*. 

\A7TTH the wooden fusetage parts as- 
sembled. yon art: now ready to make 
the wooden base for the wing, streamline 
tail surfaces and ailerons, and to cover 
wing, fuselage and tail with corrugated 
metal. 

The wing looks difficult, but isn’t, when 
you analyze its lines. Full dimensions are 
given in Fig, 13. Yon will need, for the 
wing, a block of white pine by 3J4 by 
24 %b in. The top surface is straight 
throughout its length, all the taper to the 
wing tips being cut on the bottom side. 
The bottom, on the other hand. Is llat 
throughout its width, all the streamline 
curve being on the top surface. And, 
finally,, the center 6 in. has parallel front 
and rear edges, as well as parallel top and 
bottom sides, which is of importance 
when you get ready to apply the metal 
covering. 

Lay out the top surface of your board 
and saw k out to shape, except for the 


aileron slots, which are 
left to the last to avoid 
breaking the wing tips. 
Next turn the board on 
edge and mark the wing 
taper on each side, start- 
ing 3 in, from the center 
line, and tapering to % 
in, at the ends, Flane 
down 10 the taper line, 
and shape the rounded 
leading- edge. The cross 
section shows this to be 
practically a half circle, 
of a diameter equal to 
the thickness of the wing, it maintains 
this form throughout The length of the 
leading edge, so rounding it down is a 
simple task* 

The cross section also gives the curva- 
ture of the top in the center, and. as the 
wing top is straight throughout its length, 
the same curvature applies to the rest. 
All of the cut comes off the top surface, 
the bottom remaining hat. The ^knife- 
edge" at the rear continues about half- 
way around the ends* until the gradual 
thickening of the wing stops it at the end 
of the rear full-length spar, No, 4, Fig, 14, 
Complete the wing by cutting out the 
aileron slots, and begin applying the metal 
covering. This, as explained before, is 
made from sheets of .008-in, brass, passed 
through corrugating rollers and then 
nickeled, to resemble the duralumin of the 
big Ford ship. Strips of this metal, ap- 
prox imately 4 in, wide, can be obtained 
corrugated and nickeled. 



The covering is applied from the wing 
tips toward the center, each successive 
strip overlapping the previous one by one 
or two corrugations. Care must be taken 
to keep the corrugations parallel to the 
fore-and-aft center line of the wing. Ow- 
ing to the fact that the top and bottom 
surfaces and front and rear edges of the 
center 6-in. section are parallel, it is pos- 
sible to cover the top, bottom and leading 
edge of this portion with a single sheet 
of metal, hut tile tapering portions must 
he covered separately up to the curved 
leading edge, and another 
strip, cut on the bias* 
bent around this edge* 
thereby keeping all the 
corrugations straight. 

The metal covering of 
the big Ford is riveted to the spars and 
fuselage frame, so we will use small brads 
with nickeled heads to resemble rivets. 
Fig, 14 shows the spar lines and the rivet 
rows should follow them, spacing the 
rivets about in., or five corrugations, 
apart. Except at the aileron slots, the 
wing covering projects }4 in- past the 
wood at the rear edge, the top and bottom 
being soldered together, giving the fin- 
ished wing a tola! width in the center sec- 
tion of 4 in. 

As wings differ slightly in the shaping, 
drawings and dimensions for most of the 
covering strips are useless, since each 
strip must be cut to lit. However, Fig, 15 
shows the top and bottom covering tor 
the wing tips, full size. They are cut to 
project a couple of cor- 
rugations past the aileron 
slot, so that the next 
strips will overlap them* 
and the bottom piece lias 
a small triangular pro- 
jection to be turned up 
and soldered across the 
end of the slot. 

Lay the top piece on 
the wing so that it pro- 
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jects about Yv; In. past the end of the 
aileron slot, taking care that the corruga- 
tions are parallel to the fnre-and-art center 
line, and tack it in place with two brads 
driven through the corrugations which 
later will he overlapped by the next strip. 
Now mark the spar lines and apply a row 
of permanent brads. The brads can be 
cut to length first* 
or driven through 
and later filed down. 

The latter system, 
easier for the be- 
ginner. can only be 
followed on one 
side of the wing* 
however. As the 
other side is cov- 
ered, all brads must 
he cut off to insure 
that they will not 
go through. 

Attach the bot- 
tom piece of metal 
in the same way, 
bend up the trian- 
gular flap and sol- 
der it to the top: 
then solder the rear 
edges together. con- 
tinuing around the 
end to the rear- 
spar line* where 
they begin to spread. This gap will be 
closed with plain uncorrugated metal, 
after the rest of the wing is completed. 

Having finished the tips, lay a strip of 
metal on the wing, with corrugations 
parallel to the fore-and-aft center line, and 
with a ruler mark the front-spar line (No, 
1 i across the metal. Cut to this line* lay 
the metal in place with the front edge at 
the beginning of the curve of the leading 
edge of the wing, and mark the position 
of the aileron slot. Add slightly more 
than j4 in. to give a flange to turn down 
and close the slot, and cut and tack the 
piece in place, pulling the temporary brads 
from the ttp T and tapping rhe new piece 
over to cover the boles. The bottom is 
covered in the same way, without the 
flange, and the two pieces soldered to- 
gether w lie re they meet. After passing 
the aileron slot, the covering is cut to pro- 
ject in. at the rear, atid these edges are 
soldered together to form a knife-edge. 


Sprung the "Rivets” Hold Eng the Met at Covering; a 
Natfset Is Used to Prevent Uamagc to the Metal 


Complete the covering up to the line 
3 in, from the center of the wing, and al- 
low your last strip to project a couple of 
corrugations past tire line. The center 
section is covered with full-length strips, 
starting Jfj in. behind the rear edge, con- 
tinuing up the top. down over the leading 
edge, and back to the starting point. Be- 
cause the front and 
back edges and top 
and bottom sur- 
faces are parallel, 
this can be lone 
easily and still have 
the corrugations 
come out even. 

The leading edge 
Is covered with cor- 
rugated metal from 
the center section 
to a point 4 l /j in. 
away, which brings 
it slightly beyond a 
point opposite the 
inner end of the 
aileron: from there 
On to the tip and 
around the end of 
the wing to the 
rear- spar line, a 
smooth covering is 
used. The latter is 
brass sheet of the 


same thick nt: -s. nickeled but not corru- 
gated, After the center section is covered, 
make a pattern by bending a sheet of pa- 
per around the leading edge, and marking 
to allow it to overlap the top and bottom 
covering. Cut out the pattern and lay it 
down on a sheet of metal, with the corru- 
gations parallel to the pattern end. Mark, 
cut and bend the piece around the leading 
edge, and,, after making sure the ciorruga- 
tions match properly, tack it down along 
the top and bottom edges, the brads pass- 
ing through the metal underneath, 

A pattern for the plain met a! to the end 
of the wing is made iti the same way* ex- 
cept that there are no corrugations to 
watch. It is cut A}/\ in. long and, when 
hem and attached, projects somewhat 
past the end of the wing. Hold the wing 
on edge and with a hacksaw cut back 
along the center line of this projecting 
portion until you reach wood, as shown 
in Fig, 16, With the shears, cut away 
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the projecting portion on top and bottom, 
as shown in the same sketch., Take a 
small, narrow strip of plain metal, just 
wide enough to close the gap between top 
and bottom, bend st into place and attach 
with a drop of solder to the piece you have 
just placed. Hammering it down and 
trimming as you proceed,, work along it, 
soldering each short section as it is 
formed, until you have completed the 
wing tip. This is the hardest part of the 
wing, but with care you can bend it, a 
small bit at a time, and solder as you go, 
until you get a satisfactory job. Clean olT 
the surplus solder with a file, but take 

care not to file 
through t h e 
nickel plating. 
Next come 
the ail ci ons, 
Like the wing, 
bottom \ all the stream- 

line curve in 
the ailerons is 



Right, a. Partly 
Cove red VY ing ; 
Wore rhe Bare 
Wood on the Lead- 
ing Kctgc. Which 
Is to Be Covei'^d. 
ia?hh Plain Metal 



on the top surface, the bottom being flat. 
One end of the wooden aileron is cut on a 
diagonal; this is the inner end. Lay the 
wood in place in the wing slots, with the 
cut-away euds toward the center, and 
mark to conform to the top surface. 
Shape it down to a knife-edge at the rear, 
finishing off with sandpaper. 

The aileron, set at an angle, requires a 
cover cut on the bias, in order to make 
the corrugations match those of the wing, 
To get this angle, lay the wing down on a 
strip of the corrugated metal, taking care 
that the corrugations of the two. match, 
and then mark the line of the aileron slot 
a- Inovn in Fig. 17. Lay the wooden 
aileron down, with its Ihick front edge 
matching this line* and mark the rear 
edge. Add J4 in, for the projecting rear 
edge, w hich is to he soldered to the top 
cover, The top is cut in the same way, 
except ill. it an extra in. is added at the 
front, to be turned down and soldered to 
the bottom. Cut both pieces slightly 
longer than the aileron, 
and after soldering the 
edges together trim off 
the ends, bend flaps over, 
and solder them. Be sure, 
before completing the 
ends, that the aileron is 
just the right length to 
fit snugly into the slot, 
and trim the rear edge 
down to meet the wing 
edge. 

Ailerons are operated 
by horns, which project 
above and below them, 
and to which the con- 
trol cal des arc attached, 
These horns are cut from 
thin galvanized iron. Fig, 
IS shows the dimensions 
of the horns for ailerons, 
elevators and rudder— 
four of the larger size for 
the first two, one of the 
small size for the rudder. 

With a hacksaw, cut a 
small slot in the leading 
edge of the aileron, 2 Vi 
in. in fro tit the outer end, 
as shown in Fig. 17, and 
solder the horn in this 
slot. Three holes are 
now drilled in the front 
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Plasu View of Finished Model, 
Showing Location of Rivet Rows 
oh Fuselage Top. Aileron Con- 
trots and Fin Guy Wires 
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edge of the aileron wit!] a No. 60 drill, 
two being )A in. from either end ant! the 
third at the center. Corresponding holes 
tire drilled in the edge of the wing slot. Cut 
the heads off three brads, drive them half- 
way into the wing holes, slip the aileron 
into place on them, and attach it with 
small drops of solder on the top and bot- 
tom surfaces, above and below the brads. 

Notice, in cutting the horn slot, that it 
is at right angles to the leading edge of 
the aileron, and not parallel to the cor- 
rugations. Lav a 9f)° triangle or a try- 
s q u a r e on t he ailero n 
edge alongside the horn 
and mark the line on the 
wing. The aileron-con- 
trot cable passes into the 
wing ji in. from the aile- 
ron slot, as shown in 
the plan view. Fig. 20, At 
this point, with a No, 60 
drill, drill a hole through 
the wing. For control 
cables, tine 
wire is used. 

You can ob- 
tain a spool of 
No. 30 nick- 
eled wire from 
t b e d t ra e 
store. Pass 
o u e e n d 
through the 
hole in the 
upper horn 
and make it 
fast with a 
drop of solder, closing the hole. Then 
push the wire through the hole in the 
wing, draw it taut from below, and close 
the hole with a small drop of solder. Do 
the same to the hole in the underside of 
the whig, then draw iEic wire through the 
hole in the lower horn, pull taut and make 
fast in the same way. Clip off the end of 
the wire and smooth off surplus solder. 

Two strips of plain metal, in. wide, 
cover the joint where the tapering wing 
sections join the center section. Cut the 
strips and tin one side with a thin layer 
of solder. Starting at the rear edge of 
the top surface, line the strip up along one 
of the corrugations and sweat it into place 
with a hot soldering iron. Work forward, 
moving the iron slowly to insure thorough 


heating of the metal. Continue around 
r lie front edge and down the underside of 
Use rear edge, where the ends of the strip 
should come out exactly even, one above 
the other. 

Vuu are now ready to cover the fuse- 
lage. Start with the bottom. Lay a sheet 
of metal in place, with the front edge even 
with the nose block, and line one corru- 
gation along a center line drawn on the 
bottom board, Tack it in place with two 
temporary nails, fore and aft. turn the 
fuselage over, with the metal down, and, 
with a scriher, mark the edges. Remove 
the metal, cut to shape and tack it down 
again, with rows of brads along the edges, 
spaced l in. apart, and two equidistant 
rows in between, spaced the same distance 
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and carried aft until the taper of the tail 
stops them. 

The sides come next. When the Ford 
plane is in level flight, the top of the f u ^e- 
lage is hrtmontal, so the corrugations arc 
laid parallel to this tine, and also parallel 
lo the top and bottom of the windows. 
One inch up from the bottom of a sheet 
of corrugated metal, and 1 Y\ {in from the 
end, lay out the window slot, ; H by S~An in. 
long, as shown in Fig. 19. The easiest 
way to cul out the window aperture is 
with a good stout jackknife, or a slovd 
knife, as tire thin .sheet brass can be cut 
with a firm, steady pressure, without bend- 
ing the sheet out of shape. Line the sheet 
up. with the sh> t just matching the win- 
dow opening, and secure it hi place with 
a couple of temporary brads, A good 
place for these is in tire corrugation valley 
on which the top window line is cut. and 
yi in. in front of and behind the ends of 
the windows* 

Turn the fuselage* metal sheet down* 
and scribe the bottom edge, rear end, 
bottom edge of the stabilizer slot, and the 
wing slot at the top, as shown in Fig. 19, 
Ibid out the brads and remove the metal, 
CUt the bottom edge and rear end, and cut 
the top on a corrugation line two rows 
above the bottom of the stabilizer slot. 
The top cover, when it is applied, will 
reach down just to the bottom of the slot, 
and thus cover those two projecting rows 
of corrugations, to permit nailing. Next 
cut the wing slot, lay the metal in place 
again, and mark the bottom edge of the 
side windows in the cowling of the pi lot’s 
cockpit* The side covering is cut away 
to this window line, continuing hack al- 
most to the end of the galvanized -iron 
cowling, leaving just enough overlap to 
solder the two together. 

Nad the side in place with rivet rows 
as shown in the side view of the model, 
two long rows at the top, one row along 
the bottom edge, and vertical rows V/z in* 
apart from the windows to the tail* The 
method of marking the bottom edge in- 
sures that it will overlap the bottom 
slightly. With a hammer tap this edge 
down. It should lit so well that no sol- 
dering will be necessary. 

The other side is cut and fitted in the 
same way, except that it may be made 
■Hit in. longer at the tail, bent over and 


soldered to the first piece, or a small strip 
of metal can lie soldered in place, 

The top is fitter! very much like the bot- 
tom. Mark the center line on the wood 
and tack a strip of metal in place with 
two temporary brads, lining a corruga- 
tion on the center mark. Bend the strip 
down to the side and mark it at the bot- 
tom edge of the stabilizer slot. Trace the 
same corrugation of the side to the for- 
ward end. and mark t lie position on the top 
piece. Alter both sides are cm Cowing 
to the taper of the tail they should be cut 
on the bias), bend them down again, and, 
holding them in place, turn the fuselage 
over and mark the rounded front of the 
roof, which later will project over the top 
of ihe wing. Out this slightly full, to in- 
sure plenty of metal to solder the joint to 
the wing:* 

Full-size templates for the unsc cowl- 
ing are shown in Fig. 22. The cowl- 
ing, of plain nickeled metal, continues 
back in graceful lines along ihe bottom 
corners of the fuselage to a point below 
the rear side of the first cabin window. 
These extensions are cut from separate 
pieces uf metal, as shown. The small 
square projections on t Si e front ends of the 
strips go part way across the bottom of 
the nose, on [he same line as the cowling. 
Draw a line across the bottom \ x /z in. 
from the nose, hold the strip of metal in 
place, with the rear edge of ihe projection 
on the tine, coal the tinder surface of the 
strip with solder and tack it down with a 
temporary brad. Tap the other edge 
down to tile side with a hammer and put 
in a second brad. With the hammer, 
bend one side down into contact with the 
fuselage and sweat it into place with the 
hot iron. Do the same with the other 
side: then the temporary brads can be 
pulled. 

The cowling itself is put on like shingles, 
lapped to shed water, so the bottom comes 
fir^t. fitting it to Ihe line I % in. from ihe 
nose, Tack it down with three brads 
across the rear end, and be ml the edges 
around the nose. Apply the sides next, 
in the same way, overlapping the bottom, 
and nail the two together. The top is 
then fitted, nailed and soldered tn the 
cockpit-window cowling* Cut a ££-iu. 
disk of plain metal, drive a brad through 
the center and into the center of the nose, 
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and solder to Uie cowling all the way 
around. The nail will give the position 
later for the nose propeller. Smooth off 
ail soldered joints. 

The tail surfaces are shown in Fig. 20. 


Side View t>F Finished Madet ; N^tc the Position ot the 
Stabilizer Brace and How the Tail-Wheel Assembly Is 
Fitted 


The leading edge of 1 lie stabilizer is 
thinned down and rounded, while the rear 
edge remains full thickness. As the front 
edge is .slightly round, like the leading 
edge of the wing, and the front and rear 
edges are parallel, a single piece of metal 
will cover the entire stabilizer. Lay the 
wood, after it lias been shaped by round- 
ing down the top surface, on a sheet of 
the corrugated metal, rear edge about M,m 
in. from the end of the metal, ami bend 
the strip up and over t lie front edge of 
the wood. With a hammer, bend it down 
the thick rear edge, clip off and solder. 
The ends of the stabilizer, as shown, are 
formed of smooth metal, in much the same 
manner as the wing tips. 

The elevators, like the wing and stabi- 
lizer, are flat on the bottom and curved on 
top. coming to a knife-edge at the rear. 
Like the ailerons, they are cut away at the 
inner end, and care must be taken to see 
that the shaping is done on the top sur- 
face of both elevators. Corrugations run 
fore and aft, as shown, and the tips can he 
either of plain metal, or may be bent over 
and formed from the main sheet, flatten- 
ing the corrugations out with a light 
ham mer. 

The elevators are attached to the sta- 
bilizer^ with their outer ends matching, 
using three nails, in the same manner as 
the ailerons, and finishing off with spots 
of solder. The slots for the elevator horns 
are cut j.4 in. in from the inner end. as 
shown. 

The vertical fin has a thick rear edge, 
and a knife-thin leading edge, as shown 
in the sketch, Mg. 20. It is shaped on both 


sides, instead of one, differing therein from 
elevators atni ailerons. The corrugations 
are parallel to the bottom edge. 

The rudder has a thick edge where it 
join" the vertical fin, but the small part 
projecting over the fin is thin on both 
edges, the rear being a knife-edge; the 
shaping in each case is done on both 
sides, as the end views show. The corru- 
gations are at right angles to the thick 
edge, which joins' the fin, and match it 
when the two are assembled. The horn 
slot is cut l /& in. up from the bottom, in 
the thick edge. Drill a No. GO hole through 
the fin in the upper rear corner, as shown. 

Mark the center of the stabilizer, slip 
it into the slot, and line it up at right 
angles to the rivet line down the center 
top of the fuselage, Nail it in place with 
two long brads passing through the top, 
stabilizer and tail block. Solder the top 
covering to the stabilizer* where the two 
are in contact, at the rear, but leave the 
wiiler slot at the front edge open, as the 
stabilizer, on the real ship, moves up and 
down in this space to compensate for 
shifting loads. 

Drill three No. 60 holes in the bottom 
and rear edges of the vertical fin, and cor- 
responding holes in the fuselage and the 
rudder. Fit headless brads in the fuselage 
holes, slip the fin onto them, and solder 
it to the fuselage. 

The fin is braced by guy wires to the 
stabilizer, the wire passing through the 
small hole drilled in the upper rear corner 
of the fin, Drill holes through the sta- 
bilizer 1 in, from the ends and $4 in. from 
the rear edge, as shown in the plan, 
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the rear edge, as shown in the plan* in 
Fig. 20, I*a>> the em! of the wire tit rough 

one hole and solder it on the bottom side. 
The stabilizer is reinforced on top with 
small squares of plain metal. Cut a strip 
of plain nickeled brass %s tn, wide, drill a 
No, 60 hole through it. and cut off a 
square with the hole in the center. Coat 
one side with solder, slip it onto the wire, 
and sweat it to the wing* Draw the wire 
taut through the hole in the fin. solder it 
on both sides, ami slip another reinforcing 
square over the end, then pull the end taut 
through the hole in the stabilizer, solder 
it from below, and sweat ihc reinforcing 
square into place. 

The stabilizer is braced front beneath 
in the same way. except that streamlined 
struts are ti*ed instead of wire. The struts 
are made of plain nickeled metal, have a 
rounded front edge and a sharp trailing 
edge, and are in. wide* Cut two strips 
of un corrugated metal* }k in* wide and W% 
in* long. Mark the center line and bend 
slight! v, then finish the bending around 
a !k-in, wire* or a nail, giving a smoothly 
rounded leading edge. Solder the rear 
edges together* and with the shears clip 
the ends cm a bevel until they fit snugly 
against the under- 
side of the stabi- 
lizer, and against 
the fuselage at its 
bottom edge. The 
outer end is sol- 
der e d o v e r the 
lower end of the 
top bracing wire, 
and the inner end 
to the fuselage at a 
point exactly oppo- 
site* so the strut is 
parallel to the plane 
of the leading edge 
of the stabilizer. 

Before the rudder 
can be attached* 
completing the tail 
surfaces, it is neces- 
sary to install the 
tail- wheel mount- 
ing. This is made 
from two cotter 
pins* V™ in. diameter and 1 Vj in, long. 1 lie 
details are shown in Fig. 21. Flatten the 
ends slightly and drill a No. 60 hole through 


both parts ui the pins. Bend and form the 
forks, then solder the shanks together, and 
dip off the heads ot the pins. The upper 
member carries a shock absorber, the 
inode! of which is made from a strip of 
the plain metal, As in. wide. Bend this to 
form a tube of hi-ln. diameter, solder the 
edges together, slip over the pin. and fill 
both ends with solder* With a small file, 
smooth the solder down to a slight taper 
at the end. The two parts are assembled 
with a temporary wire axle thrust through 
the holes, so that they w r ill be kept in al i He- 
me nt while the parts are being soldered 
to the fuselage. 

Drill a Tut- in. hole in the tail of ihe 
fuselage. Vm in. up from the bottom, and 
a similar hole hi. above it. Bend the 
shanks of the pins, insert them in the holes 
and solder in place. 1 J 

Attach the rudder* with brads and drops 
of solder, to the fin, and the tail assembly, 
except for control wires, is complete. 

(To Bg Continued Next Month) 


Side Rads in Kennel Save Puppies 

puppies are accidentally 

life by the mother 
crushing them 
against the kennel 
walls. This can be 
prevented by pro- 
viding side rails. 
Nail blocks of 2 by 
4-in* stock, 8 in. 
high, in each cor- 
ner as indicated, to 
serve as supporting 
blocks for the rails, 
w h i c h m u-U he 
smooth. The lower 
edge of the rails 
should be at least 5 
in. above the floor, 
although greater 
c 1 e a r a n c e may be 
necessary for the 
larger breeds of 
dogs. When the 
mother lies down 
against the side 
rails* the puppies 
will he pushed underneath the rail* saving 
them from being crushed, — M. W. Meier, 
Kalamazoo, Mich, 


Sometimes 
killed in their early 



Side ftatlj in tJog Keirnet Save Young Puppies from 
Being Crushed 
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front axle. The correct position for the 
rod on the front axle is halfway between 
the pivot and the wheel. To prevent its. 
slipping out of this position, a length of 
wire is securely wrapped and twisted 
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Miniature Le«mstii;c frtt the B&y. from an Old 

Tricycle, a Pair of Wheels wiih Axlt. Cheese Boxes., 
Tin Cans and Wood Framing 


Miniature Locomotive for the Boy 


Any father can gladden the heart of his 
son by constructing the miniature loco- 
motive shown in the drawing. It is built 
around an old tricycle. 

Two 2-in. blocks are 
used for front and rear- 
axle supports, while 1 
by 3- in* material is used 
for the side members of 
the chassis, and 1 by 2- 
in. material for tlie 
frame of the cab and 
for the cow catcher. I he 
length of the locu mo- 
tive should be about 
twice that of the iri cy- 
cle, The rear-axk sup- 
port is held in place by 
means of heavy staples, 
and the front -axle sup- 
port is attached to a 


piece of 1-in. stock, which is nailed across 
and under the side members. Get a front 
axle from a discarded coaster or similar 
carp and pivot this on the front support. 
To steer the locomotive it is. of course, 
necessary to (urn the front wheels in con- 
junction with the front wheel of the tri- 
cycle, which can lie done by connecting 
the two by means of a j4 or ^-iu. iron 
rod, the ends of which are formed to eye> 
to fil over the tricycle handlebar and the 


around the axle on either side of the bar. 
The same precaution also applies to the 
attachment of the rod to the handlebar. 
The boiler consists of two cheese boxes 
set end to end on the chassis, nails being 
driven through the side members to hold 
the boxes in position. Empty 2-gal. sirup 
pails are tacked to the sides as indicated, 
to represent cylinders, while the smoke- 
stack and sandbox are made from suit- 
able tin cans. If a small bell is available, 
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if is suspended on a strap-iron bracket and 
a string is attached and brought into the 
cab for the convenience of the engineer. 
An old auto headlight can be mounted on 
the front to serve as a searchlight. Canvas 
is used to cover the cab and a coat of black 
paint is then applied, to complete it. — 
Lawrence E. Reed, Stanton, Nebr. 


Timer and Ignition Test on Fords 
and Fordson Tractors 



encountered, and many owners are at a 
loss how to find the cause. The timer 
may be out of order, the wiring harness 
short-circuited or broken, the coils incor- 
rectly adjusted, or one coil may be detec- 
tive. The test method illustrated in the 
drawing is one that any car owner can 
apply, as it requires no special equipment. 
The timer is removed by springing the 
retainer aside and taking it out with the 
four terminal wires attached. With the 
switch placed on the battery side of the 
circuit, each of these terminals is in turn 
touched against the engine casting. The 
contact causes the coil in this circuit to 
vibrate, and a spark will occur at the plug. 
Absence of a buzz of the vibrator indi- 
cates that the trouble is in the wire, coil 
or coil points under test. The spark plug 
can he removed and placed on the cylinder 
head. As soon as the trouble is definitely 


located in one of the circuits, the wire is 
tested separately. A length of wire from 
the dash terminal to the tinier terminal 
can be shunted around the old wire. It 
this extra wire causes the coil to buzz 
and the plug to spark, it will he evident 
that the old wire is broken. If. when test- 
ing. all terminals produce a solid buzz, 
and the plug is known to be in good con- 
dition, the trouble will possibly be in the 
roller which revolves inside of the timer. 
Bend this outward with the end of a 
screwdriver, replace the timer, and it is 
probable that the engine will fire on all 
cylinders. With the four plugs on the 
cylinder head and the timer removed, the 
method described makes it possible to 
tell in a very short time how each ignition 
circuit is working. 


Hectograph Made from Old Films 

Discarded photographic films can be 
used to make a hectograph capable of du- 
plicating up to 50 copies of anything writ- 
ten, drawn or typewritten* provided hec- 
tograph ink or a hectograph typewriter 
ribbon is used. Just soak the film iti a so- 
lution of water, I part, glycerine, 1 part, 
and a little sugar. When the shiny 
side has been thoroughly soaked and is 
soft, remove and blot off surplus mois- 
ture. Then place the soft surface in con- 
tact with the original to be duplicated for 
a minute. Remove the copy sheet and 
substitute successive sheets of plain pa- 
per, Rub and press them down firmly, 
preferably with a small roller. 


Emergency Repair on Broken 
Distributor Spring 

A spring in the distributor of my car, 
which ordinarily keeps the contact points 

together, was 
broken and a new 
one was not imme- 
diately available, so 
I made the emer- 
gency repair shown 
in the drawing. T 
took a rubber disk 
from a hydro meter 
and inserted it be- 
tween the distribu- 
tor case and the 
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contact-point arm, so that it would act 
as a spring to push the contact points 
together. Then 1 ran a small wire to 
renew the electrical connection formerly 
made by the broken spring. The car 
started without any trouble, and 1 was 
able to proceed to the nearest garage 
where the spring was replaced, — E. A. 
Larin er, Hasbrouek Heights, N, J. 


Hole Eliminates Air Pocket 
in Grease Gun 

Every user of a grease gun knows the 
trouble usually experienced in filling it, 
owing to the air pocket which forms in 
the cylinder before it is full To elimi- 
nate the trouble, I merely drilled n Hfl-in. 
hole in the wall of the gun, near the end 
where it connects to the fittings, and 
threaded the hole for a short screw,. Every 
time I fill the gun the screw is first re- 
moved, which lets the air inside escape 
as the grease is pressed into the cylinder, 
— John Edwin Hogg. Alhambra, Calif. 


Handy Cork Extractor 



Cardboard Putting Gr«n Provides Pratt tee and Dr.'-er 
sion for the Golf Enthusiast 


A s i m 

p 1 e 

t o o 1 for 

re- 

moving a 

cork 

from the 

in- 

side of a 

bot- 

tie may 

be 

made fro 

m a 

c o m m 

o n 

safety 

p i ti « 

Cut off 

the 

head, sharpen 

the cut 

end 

and bend 

both 

points a} right 


angles, :is shown in the photo. Make a 
handle from a length of Xu. B gauge wire, 
flattening one end for about 1 in. Bend 
this end through the eye of the pin and 
pinch the eye so that it will bold the pin 
securely. In use, press the prongs to- 
gether and insert the tool into the bottle. 
It is easy to catch the cork with the sharp 
points and pull it out. — Frank W. Bent- 
ley, jr,, Missouri Valley. Iowa. 


(J£alt sprinkled on the window sill under 
the sash prevents it front freezing. 



Cardboard Putting Green for Indoors 

If you are an enthusiastic golfer who 
simply must practice during the winter 
months, or if you are merely seeking a 
new form of indoor recreation, the put- 
ting green show n in the photo will interest 
you. Get a sheet of cardboard, about 10 
in. square, and fold it once through the 
middle. Cardboard from a suit box is 
good for the purpose. Cut a slit, 1 l /i in. 
long and at right angles to the fold* about 
1 in. on each side of the center. Open 
{lie cardboard until it is nearly flat and 
push the center section in until it is 
folded in ike opposite direction, form- 
ing a pocket. Besides this you will need 
a putter, one or more golf halls, or small 
wood or rubber balls of the same size, 
and a level surface, preferably a rug or 
carpet. Your shot must be accurate and 
not too energetic. The fact that the hole 
is approachable from only two directions 
makes the task more interesting. A nine- 
hole golf course can be constructed in- 
doors in a few minutes, and will provide 
excellent entertainment for a party, — 
Walter E r Burton, Akron, Ohio. 
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Flag for Horseshoe Stakes 


When playing horseshoe in (he evening, 
the stakes often cannot be seen clearly. 
Pain Ling them, white is only a temporary 
solution as the paint \> soon knocked off. 
A better method Is to roll up a piece of 
white clot 3i to form a wad. one end of 
which Is pushed into the hollow upper 
end of the stake (usually a length of pipe i. 
Let about 3 in. of the cloth project above 
the stake and you will find that it can be 
seen long after the stake itself becomes 
invisible. — James h\ Goodman. Stock- 
bridge, Mich. 


Storing Blankets on Top of the Car 

Blankets and mattresses are bulky to 
carry in the car when out on a camping 
trip. One of the best methods of carry- 
ing them is to strap them on the top. Of 
coarse, it is advisable to cover them with 
a large piece of tarpaulin to protect them 
from the weather, and it is a good idea to 
lay the canvas on the top of the car first, 
then pack the blankets, mattresses, over- 
coats, etc., alter which the rest of the 
canvas is folded over the pile. Obviously, 
the piece of canvas must be twice the si^e 
of the car top. it is necessary to tic the 
pile down securely at all corners and es- 
pecially at the front end so (hat the air 


pressure created by the speed of the car 
will not loosen it, — Harold K. Benson, 
Denver, Colo, 


Honing Carving Tools 

Woo dear vers, especially those working 
on small, intricate work, have a simple 
method of keeping the edges of their 
chisels smooth and keen. They use a 
piece oi fairly thick leather, to which a 
mixture of oil and line emery or carbo- 
rundum powder is applied. Stroking the 
edge of the tools frequently over this 
abrasive surface keeps them so sharp 
that a stone is usually not needed. An 
occasional drop of oil is required on the 
strop, but no more abrasive powder. — J. 
S. Hagans, Chicago. 


Simple Repair for Grindstone 

A grindstone shipped to me had a large 
portion of the edge broken off; so f re- 
paired it with a mixture of cement and 
sharp sand. I sawed a couple of short 
boards to the same curvature as the stone 
anil clamped one of them on each side of 
it, I then filled in the broken spot with 
a mixture of cement and sand and struck 
it off with a r-nudl piece of wood, span- 
ning the boards 
on the sides of the 
stone. In doing 
l his, care must, of 
course, be taken 
to get the patch- 
ing cement of 
about the same 
hardness as the 
stone itself, which 
is done by adding 
a sufficient quan- 
tity of sand. The 
repaired stone has 
been in constant 
use for six years. 
— August Jeffers, 
Bedford. Ind, 


Cleaning Rubber Articles 

To clean rubber articles, dip a doth in 
melted paraffin and then m some kiiehcn 
cleaning powder. Rub the articles with 
this and then wash off with water. 




Individual Drawer Pulls for Furniture 


By W. E. BURTON 



made. J Jie process is 
an old one, but net as 
well known as it should 
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. - - MAPLE 


GLUING UP STOCK FOR C H EtKEflBG ARB KNOB 


WALNUT or 
EBONY 


ROiEWQQS 


.EBONY 


M APLE OR 
WHOLLY 


* MOLLY 


ROSEWOOD 


GLUEO-UF 

SANDWICH 

BLOCK 


Above, I-Tow the Wood Is 
Assembled for Checker^ 
b c ,"d i d and Sandwich 
K!nohs ; Below, a Finished 
Checker ft nob 


ilic beauty of the 
wood itself f rather 
than from the finish. 
The craze for un- 
usual effects in 
crackled and other 
lacquer finishes is 
passing', and more 
and more cabinet- 
work depends for 
its appeal on the un- 
adorned grain of 
beautiful wood. 
The amateur me- 
chanic. in following 
this tendency, will 


be, and it is not 
restricted to drawer 
[>u]3s. Fancy gear- 
shift-lever knobs 
for automobiles, 
chisel handles, lamp 
stands, candlesticks, 
and many other ar- 
ticles, are turned 
out by this method. 
As an example, a 
knob suitable for 
use on an auto gear- 


^pHE MODERN tendency in furniture be interested in knowing how striking and 
* is to secure the utmost in effect from individual knobs for furniture can be 
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Left, Turn int 3 Sandwich 
Knob on the Lathe : H p] ow, 
Gluing Together the Block 
For the Knob 


BUSHING 


shift lever, or as a drawer pull, is illus- 
trated, There are two ways in which such 
knobs are produced, lit the first, the knob 
consists of a striking checkerboard of light 
and dark woods; in the second* it is made 
up of layers of different woods of contra st- 
ing colors. 

For tlie checkerboard effect, the material 
is prepared fsay, that maple and walmit 
are used j to make a collection of smoothly 
finished strips, about in. square and 5 or 
6 in, long. These are glued together so 
that, tn cross section, a checkerboard de- 
sign is obtained. The bundle i> about 2j4 
in, square for an automobile knob, A good 
quality of glue is used, and the bundle 
clamped together under enough pressure 
to eliminate hollow spaces. When the 
glue has set. the bundle is sawed into 2-in. 
lengths to obtain blanks for the knobs. 

If the sandwich design is chosen, this is 
formed by gluing together several layers 
id different woods and then turning the 
knob so that it appears to have inlaid 
rings around the edge. The simple de- 
sign shown in one of the illustrations was 
made by gluing a bi-m, maple piece be- 
tween a walnut and a cedar block, and 


turning with the walnut on the outside. 
After the blank is formed, turning is 
done on the lathe, or on a motor or pol- 
ishing head equipped with a chuck. If the 
latter is used, a wood screw, with the head 
cut ofif T is driven into the blank for a short 
distance, and the other end is clamped in 
the chuck like a drill hit. Sharp tools are 
to be used when turning, and the knob 
is finished oft with fine sandpaper. The 
shape and size of the knobs are varied to 
suit individual taste, although a good sl^e 
is shown in the dimensioned drawing. 

When turning is completed, the next 
step is to apply the finish. Shellac may 
be used for this so as to produce a kind 
of French polish. While the knob is still 
in the lathe, a coat of white shellac is ap- 
plied, and the lathe is started. By hold- 
ing a lintless cloth against the surface, the 
shellac is spread out in a thin, highly pol- 
ished layer, which will dry in a few min- 
utes of winding. If the shellac piles up 
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in places, the high spots arc removed with 
oiled No, 00 sandpaper and the polishing 
repeated, or a rag moistened in alcohol 
may be used to iron out uneven places. 
Several coats may he applied in this 
manner, the result being a highly polished 
surface not obtainable in the ordinary 
way* The wood may also be filled, if nec- 
essary, arid a coat of varnish, dear lacquer 
or even wax applied. The lacquer is ap- 
plied in the same wav as the shellac. 
Finally, the knob is fitted with a bash- 
ing, if it is intended to be used on a gear 
lever. Bushings of the correct size are 
obtainable from most auto-supply dealers, 
and consist of short pieces of lows tubing, 
threaded inside and out, A hole is drilled 
in the knob (using a drill, not an auger 
bit) so that the bushing fits snugly. The 
outside of the bushing is then coated with 
glue or some cement and it is then pressed 
into the hole. The binding material is al- 
lowed to set thoroughly before the knob 
is used. 

There is just one precaution to observe 
about wood knobs. If the finish starts 
to wear off. it should be renewed at once, 
otherwise the wood may become perma- 
nently stained with grease or dirt, ren- 
dering the knob unsightly. 

The building up of the stock for can- 
dlesticks,, lamp stands, etc., is done in ex- 
actly the same manner, except, of course, 
that the size of the pieces depends on the 
purpose for which the blanks are to be 
used. Many beautiful effects may be se- 
cured in this way. When it is necessary 

to stain one 
of the woods, 
1 e a v i n g t h e 
■other "natu- 
ral," this is 
done by care- 
fully painting 
with white 
shellac over 
the parts that 
are to be nat- 
ural. When 
dry, the piece 
is stained. 
The shellac 
keeps the 
stain from penetrating the coated parts. 
When the stain has dried, the whole piece 
is finished in any of tire ways described. 



Improvised Miter Box Made by Nailing- Two-Inch 
Stock to Top of Sawhorse 


Improvised Miter Box on Sawhorse 

A carpenters' sawhorse can he equipped 
with an improvised miter box by nailing 
a piece of 2 by 10-in. stock* resting on the 
tool shelf* to the top. care being taken to 
get it at exactly right angles to the top. 
Then the miter cut.'* are made, This type 
of box lias many advantages over the old 
three-sided box. Being higher than the 
latter, it provides a better guide for *the 
saw and enables one to miter a baseboard 
or other wide stock that will not fit the 
other kind. Besides, there is very little 
danger of its becoming crooked or 
warped, and it will not break so easily as the 
box type.— W, Kateley, Cleveland, Ohio, 


Saves Battery Oxides 

A western battery -shop owner saves 
about S20 every month by trapping the 
leads and oxides that leak from storage 
batteries as they are being washed. He 
has an old bathtub lit one corner of 
the shop where the work is done. Leads 
and oxides settle Eo the bottom of the tub 
and are drawn through a pipe, inserted 
at the bottom, to a near-by trap, which re- 
tains the sediment. Tin’s is removed peri- 
odically and utilized for the repairing of 
other batteries, or sold, — Ruel McDaniel, 
San Antonio, Tex. 
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Camera Aids in Power Tests 

A full load-time lem on a large turbo - 
generator ordinarily require? a number of 
quick-reading observers stationed at the 
instrument boards, to read electrical 
power, speed, temperature values, etc. 
The same may be said of tests on hy- 
droelectric-power equipment, converter 
plants, and the like. When the test is of 
lung duration, tbe problem of getting a 
sufficient number of accurate observers 
becomes acute, A South African engi- 
neer, Air. L r B. Woodworth, has evolved 
a jod whereby the problem becomes a 
relatively simple one, a single observer be- 
ing able to obtain tbe same, or even more 
accurate, results than many men. He sim- 
ply sets up a mot ion -picture camera be- 
fore the instrument board from which the 
readings are to he taken and photographs 
the readings. The meter frame for port- 
able testing instruments is a plain rectan- 
gular wooden framing, 6 to 8 in. deep, with 
two or three shelves and mounted on 
wooden legs so that it^ center is about the 


height of the camera lens.. The frame is 
palmed dull black, and the shelves are 
arranged so that at! the meters mounted 
on them come to the same vertical plane. 
An essential instrument is a timer or sec- 
ond clock, which, when photographed 
along with the meter readings, gives the 
rime value for any particular reading. 
Special devices, of course, such as tachom- 
eters. pointers to show lever movements, 
etc,, may he fitted to the frame, or to the 
instrument board under observation, for 
any particular test, and driven by flexible 
shafts. Adequate lighting is also a ne- 
cessity, mercury- vapor lamps serving quite 
well The board should be illuminated 
from two directions, to prevent shadows 
on the scales of tbe meters. Also, the 
meters used should preferably have. a large 
indicating point, and thick, easily read- 
able division lines on the scales. If the 
test requires only up to ten photographic 
readings at. say, not less than seven -sec- 
ond intervals, an ordinary small camera 
with a ten-exposure roll film may be em- 
ployed. a crank movement being substt- 
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tuterl for tile ordinary film-winding - nut. 
The negative may be read direct or printed 
in the usual way* If the test requires a 
number of readings, taken at the rate of 
twenty per second or at higher values, 
then a movie camera is necessary. The 
ordinary small tourist movie camera is 
quite successful, using 16 or 35-mil 15 meter 
film. The positive film may he projected 
on a screen in the usual manner or. for 
plotting the results, the "frames" may be 
thrown on the screen one at a time while 
the readings are plotted. The clock in 
the picture gives art exact time value for 
each reading. Projection of a 1 6-mil li- 
metcr film on an 18 by 20-in, opal-glass 
screen at a distance of 8 ft. has gi ven good 
results. On a long test, the camera can 
be driven by a small motor. 


Pipe Caps Make Threaded 
Arbors Safe 

In almost every small shop, garage, and 
even in the home workshop, there is an 
emery wheel of some sort, but oil most 
of them the threaded end of the shaft pro- 
jecting beyond the nut is left without 
cover, which is unsafe. On my own 
grinder I provided protection by brazing 
an iron pipe cap to the nut, A %-\w. vent 
hole is drilled through the cap to allow 
the air to escape. He sure that the cap A 
arranged perfectly concentric with the nut 
before brazing. — Emil B. Lee, Charles 
City, Iowa, 


Improvised Soldering Lamp 

For those 
who do small 
soldering jobs 
o c c a s E o n a 1 1 y , 
the soldering 
lamp shown in 
the drawing is 
easily i m pro- 
vised. It con- 
sists of a can 
of solidified al- 
cohol placed in 
an empty tin 
can. The top of 
the larger can 
is cut off and two slots are cut in [he sides 
to allow the insertion of the work. 


“Insert” Awnings Aid Trucking 



Thest Cattvas-Coverc-d Opening in a Permanent Can- 
opy Permit Lar^s Trucks to Be Bached to this Curb 

Permanent awnings in front of ware- 
house^ to protect goods on the sidewalk 
against the weather, have the disadvam 
mge that they do not allow a truck with 
a high body to hack against the side- 
walk, unless, of course, the awning does 
not project so fan To eliminate this dis- 
advantage, the solid awning on a ware- 
house in Portland, Oreg., is arranged as 
shown in the photo. At intervals along 
[lie length of the awning openings arc 
left into which a large truck can be 
backed. Over these openings canvas 
covers are arranged. When a truck hacks 
in, the cover is hauled up by means of 
the rope attached to its center, the height 
lu which it is rEiiserl being limited by the 
pipe rails seen on the sides of the open- 
ing. When the truck is loaded and goes 
out, the cover is lowered as may he seen 
in the background, so that the goods un- 
derneath are again completely protected. 


©Emergency reining tools that will give 
satisfactory service may be made from old 
umbrella ribs or steel writing pens, sharp- 
ened or flattened to suit the work in hand ; 
the part* are cut to the required length 
and inserted in a wooden handle. 
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A RE you one of those drivers who think 
that this stuff of getting the car ready 
For the winter is f 'all the bunk”? If you 
are, take the advice of an old hand at the 
game. and get rid of this notion as f| utck 
as you can. It’s costing you money. 
Many of our spring arid summer repair 
bills can he traced to some little thing that 
we neglected to prepare for in the win- 
ter, and, even aside from the winter’s toll 


pump 

shaft 


PACKING 

NUT 


in repair bills, comfort and freedom from 
care in winter driving depend entirely on 
the thought, given tile car at the start oE 
the season. And the job takes only an 
hour or two, so give your car a chance. 
First dean out the cooling system by 
using any flushing compound sold by 
automobile-supply stores* Tf this is not 
available, a pound of ordinary washing 
soda to each gallon of water will be ef- 
fective. With the compound in the cool- 
ing system, run the engine at moderate 
speed until the radiator boils. Covering 
the radiator with paper and retarding the 
spark will hasten tlie heating. With the 
water at the boiling point* let the engine 
run for thirty minutes. Then drain the 
system. 

To assist in flushing, the draining should 
be done by removing the bottom hose 
and placing a garden hose 
in the neck of the radi- 
ator, then letting the wa- 
ter run until it comes out 
clear. Now place the hose 
in the top connection of 
the cylinder block and 
flush out the water jack- 
ets until the water flows 
clean. As a clogged 
tube in a radiator will 
freeze more quickly than 
one in which circulation 
is free, this cleaning out 

is very important. 


water . „„„ 
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Anti-freeze costs money, and 
any leaks should l>e taken care , 
of before putting the solution 
in the system. Remove each j, 

piece qf radiator hose. If it is 
hard, cracked or peeling on 
the inside, it should be thrown 
away and new hose put on. W hen install 
ing hose, coat the inside o: vacl end with 
white or red lead. This will make it slip 
onto til e connection easily and will lie']) 
keep the joint tight. When putting the 
clamps on, a drop of oil on each screw 
will make them easy to tighten. If the 
clamps have been bent out of round they 
should be made circular before being put 
back. Failure to do this results in uneven 
pressure, and leaks are likely to develop. 

The boiling out of the radiator usually 
cleans the lubricant out of the water 
pump, so the bearings should be 
greased at once. Also the pack- 
ing may have been softened. If 
the packing nut goes all the. way 
down without causing the pump 
shaft to tighten up appreciably. 


Joe Dawson tvith hia winning VTJJi * 

&!tsile r as he appeared shortly j 

after driving to victory in thtr 
:9U l ndianapolis 500-rmte race. 

W ■ : 1 1" a II c f his E i u o : i m i l i * 

m ■ ; 1 nr.it :-e: >, i ■.;<?, ]i is 

advice is well worth foHgtytrtg. 

however, is rather hard to do. The easiest 
way is to drill a j^-in. hole in any plug 
that leaks and pull the plug out with a 
button hook. Then scrape all rust front 
the plug and from the block where it fits. 
Solder up the hole that was drilled in the 
plug. Coat tiie plug and block with red 
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lead and tap the 
plug into place. 
These plugs are 
made curved and 
should bulge out 
when installed. 
Tapping them in 
the center with 
a light hammer will 
e x p a rt d the m 
slightly and fre- 
quently stop leaks 
without the trouble 
of removing. The 
bulge of the plug is 
slightly exagger- 
ated i ei the draw- 
ing. 

Some antifreeze 
sol Lit ions, particu- 
larly those contain- 
ing g l ycerine. are 
said to "eat 1 ” holes 
in radiators. What 
actually happens is 
that the radiator al- 
ready has bad spots 
in i t, hut is not leak- 
ing. because of for- 
eign matter clog- 
ging these places. 
The anti-freeze so- 
lutions referred to 
have a powerful 
cleaning or Hushing 


action which removes the foreign matter* 
Then the radiator leaks. After putting in 
any anti-freeze tor the winter, it is well 
to watch the radiator to see that it is not 
leaking. If leaks do develop, it is best to 
remove the radiator and have all leaks 
soldered, as many anti- freeze solutions 
dissolve some radiator sealing compounds. 
Next to protection from freezing, easy 
starting is most important for enjoying 
your car in winter. The first thing to 
do is time the engine. 

I his cannot be done unless the com- 
pression is even in all cylinders. This 
should be tested with the hand crank. If 
the engine has four cylinders, merely pull 
up half a turn at a time until four com- 
pressions have been felt. If the engine 
has six or eight cylinders, it is well to re- 
in o v e all s p a r k 
plugs except No. 1. 
Then pull up and 
feel the compres- 
sion of this cylin- 
der i move the spark 
plug to the next 
cylinder and try 
that compression, 
and so on until all 
cylinders are tested, 
l ake note of any 
that seem weak. Of 
course, a compres- 
sion gauge is handy 
for this work but a 
fairly good check 
can be made with 
the hand-cr a n k 
method. 

It one or more 
cylinders pull over 
easily, pour two ta- 
ble s p o □ n f u 1 s of 
heavy oil through 
the spark-plug hole 
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onto the piston head. If the completion 
then becomes all right, the trouble i* in 
the fit of the piston and rings. It the 
oil makes no difference in the com- 
pression, the fault is in the valves and 
they should he ground in. 

The next job is to make sure 
that gasoline is flowing freely to 
the caburetor. The reason for 
this is that choking an engine tor 
cold weather pulls up a lot of gas- 
oline suddenly and a partially 
clogged screen will hamper the 
flow. Such a condition will pre- 
vent getting a mixture that is rich 
enough for starting. Start at the 
gasoline tank and, if a screen is 
there, clean it out* If a strainer 
is in the line, it should be opened 
and cleaned. Using compressed 
air on the line* blow out any 
foreign matter. The screen at 
the top of the vacuum tank should 
be cleaned as well as the screen 
in the carburetor. 

To prevent sucking in air when trying 
to start the engine, see that the carburetor 
and intake-manifold gaskets are tight. 
For best operation in cold weather the 
carburetor should be set a tittle richer 
than for summer running according to 
your car's instruction book, 
heat is adjustable, the lever 
to ‘‘Hot " ''winter position,” 
may he designated. 

Having uniform compression and a good 

supply of fuel. 


T f carburetor 
should be set 
or however it 


ADHLSfVE tke next re- 

quirement for 
easy starring is 
to have a good 
spark. F o r 
this, first see 
tls at all wir- 
ing connec- 
tions are clean 
and tight. At 
the coil, be 
sure that 
everything is 
clean. Dust 
and dirt on 
the outside of a coil will let the high-ten- 
sion current leak away instead of going 
to the plugs. Remove the distributor cap 
and take off the arm. This will expose the 


WfNDSHlEXU 


breaker points. See that the moving con- 
tact is perfectly free and makes contact 
with a snap, A drop of very light oil on 
the pivot pin will help this action. With 
a fine oilstone or contact-point file, 
smooth up the points so that their sur- 
face* are clean and square with each other. 
If they show a uniform frosty surface, it 
will be unnecessary to touch them. 

If definite instructions are not available 
on your car, a good average adjustment 
for breaker points of battery systems is 
to set them so they are separated by .022 
in. when fully open* Inexpensive gauges 
for measuring this can be bought at most 
automobile-supply shops and at many teu- 
ceni stores. If your car lias double sets 
of breaker points, tliey should be synchro- 
nised according tri the directions in the 
instruction book., 

With a toothpick place just the lightest 
touch of vaseline on the breaker cam. 
Wipe off the distributor arm, place three 
drops of oil in the felt in the top of the 
distributor shaft (if there is such a felt 
in your car), and wipe out the inside of 
the cap. If the arm has a brush that 
touches the cap. place just a touch of vase- 
line on the brush. Replace the cap care- 
fully and clip it down. 

See that all ignition wires are in good 
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condition.. Heat, oil, vibraiion and mois- 
lore work io spy it insulation. and if the; 
wires are chafed or show any cracks, t Hey 
should he replaced, To avoid confusion 
in renewing wires, replace only one at a 
time. Be sure that each wire is well down 
in its socket in the distributor cap. 

Spark plugs should he cleaned inside 
and out. Porcelains should not be 
scratched or cleaned with sandpaper, but 
a powder, such as Bon Ami, may be used 
for removing stubborn carbon deposits. 
In putting separable plugs together, be 
sure that the copper gaskets are in place 
and then pud the pack nut down snug 
but not as tight as you can; too tight a 
fit may break t lie porcelain. When ad- 
justing the gap, never bend the center 
wire Inti bend the wire on tine base of the 
plug shell. If you don't know tine correct 
gap for your car, setting the points .025 
in. apart will give good average results. 
The important tiling to watch is that all 
gaps are set the same. When putting the 
plugs back, a little graphite on the threads 
will make removal easier the next time 
and help maintain a tight fit Be sure 
that the copper gasket is in place between 
the plug and engine on all plugs except 
those used in the old model-T Ford. Wipe 
the outside of the porcelains clean, as oil 
will collect dust, dust will hold moisture 
and moisture will let the spark leak away 
over the outside of the plug. 

Strange as it may seem, heavy summer 
engine oil may weaken your spark in win- 
ter, What happens is this; The oil gets 
very stiff in cold weather; when the 
starter button is pressed, so much current 
is required to turn the engine over that 
the voltage drops too low to supply 
enough current to the ignition coil to fur- 
nish a ho: spark. Furthermore, heavy 
oil will not circulate as it should, and 
considerable wear may trike place before 
the engine warms up sufficiently to get 
the oil to wearing parts. The answer is. 
consult your instruction book or the chart 
of lubrication recommendations at any 
filling station and use (be correct grade of 
oil For your engine. 

Before changing to winter oil. it Is well 
to drop (he engine pan and clean out the 
sunimer' s accumulation of dust and dirt. 
The oil screen should be cleaned with 
gasoline and a brush. Don't wipe it with 


a cloth, as the lint will cause clogging at 
some future date. Never flush the engine 
with kerosene, as doing so loosens dirt, 
metallic particles and sludge that is doing 
no harm, and puts it in circulation. The 
ideal time to drain is after a long run when 
everything is thoroughly hot. Then the 
oil comes nut with a rush and carries with 
it practically all foreign matter. 

While a still engine will cause a weak 
spark, there are other things that will 
weaken the ignition, A weakened, or un- 
der-capacity, battery will make starting 
hard. The battery should he kept fully 
charged, that is. up to a hydrometer read- 
ing of 1.250 to 1,300 in every cell A battery 
in this condition will not freeze, and will 
do its share toward making starting easy. 
The battery should he clean* light in its 
carrier, and the terminals bright and tight. 
Terminals corrode but can be cleaned with 
a strong solution of washing soda or am- 
monia and water. They should then be 
dried, tightened and smeared with vase- 
line. 

To keep the battery charged may re- 
quire a higher charging rale than is used 
in summer. Practically ah cars now have 
what is called a third-brush regulated gen- 
erator. To get a higher charging rate 
with such generators, move the third 
brush i which is about half ns thick as the 
other brushes) in the direction that the 
generator rims. The holder For the third 
brush is generally attached with a screw 
or nut that can be seen by looking care- 
fully* If your generator has been charg- 
ing 8 or 10 amp. maximum all summer, 
setting it up to 12 or 14 amp. will prob- 
ably take care of winter requirements. 

Cold weather annually docs much dam- 
age to the transmission and rear axle. 
Normally the lubricant in Ehese units is 
fairly heavy, and. when the thermometer 
drops, it becomes almost solid. It does 
not circulate until friction has warmed it 
up. arid then the damage is done. 

With the coming of cold weather it is 
well to drain the transmission and rear 
axle, wash them, out with kerosene, and 
jjll with winter-grade lubricant. If the 
lubricant has been recently put in, or is 
known to be hi good condition, it will be 
all right to use it. hut to make it Row, light 
oil must be added to it. To do this, draw 
off 1 pt. of the lubricant from the rear 



axle and substitute 1 pt. of light engine 
oil 3 n the transmission, because nt the 
lesser capacity, J4 pt. is usually sufficient. 
There are on the market certain so-called 
penetrating oils, especially recommended 
for making heavy lubricants more fluid. 
How to use them is always explained on 
each container. 

While on this subject, it is well to men- 
tion that she entire chassis should he lubri- 
cated with grease or oils that are lighter 
than those used in warm weather. This 
is particularly true of the steering gear 
if wear and hard steering are to he 
avoided. Wheel bearings should be 
cleaned out and the lightest cup grease 
applied. 

With the running of the car assured, 
the next thing of importance is comfort 
in the car. The matter of fitting a heater 
is a story iti itself. However, any heater 
will do better if the cur is well insulated 
and ventilated* Where construction per- 
mits, it is well to fit felt strips around the 
doors of dosed cars. Under the mats on 
the doors insulating felt or even news- 
paper should be laid. “ Pants’ ' should be 
fitted to pedals or gear- 
shift and brake levers to 
keep out drafts. A piece 
of inner lube, tacked to Sy 

the floor and tied /' 

around the levers or y .._---ydx 

pedals, makes a good ff y, j 

substitute. Corks \A*' 

should be cur and fitted /f w, 

in all holes in the dash, juV /I 

A radiator shutter is V 1 


helpful not only for quick warming up 
of the engine, but for keeping the cold 
air off the dash and hence keeping the car 
warmer, Lining the hood with asbestos 
another way of retaining engine heat. 

In very severe climates, storm windows 
for closed cars can be made by stretching 
celluloid over the windshield and win- 
dows, holding it in place with medical 
tape. The air space keeps the car warmer 
and prevents steaming and frosting of the 
glass. The celluloid should extend all the 
way to the glass channel to assure about 
A in* or more of air space. 

Where beaters depend on forcing out- 
side air into the car. their efficiency can 
he greatly increased by fitting an exhaust- 
ing ventilator ai the top oe one or more 
windows. 


Pair of Scissors Used as Dividers 


When a pair of dividers are not at hand 
and it is necessary to scribe a circle or 
arc, substitute a common pair of scissors. 
Tic a lead pencil to the top of one of the 
thumb or finger holes, letting the pencil 
rest over the other hole 
where it can be firmly held 
against the handle with the 
r-r’v. C thumb ant! fingers. In this 

. % way the points of the scis- 

^ T sor.s are securely and rigidly 

' held apart the desired 
ft 1 / I 1 distance without chimsi- 

ness or inconvenience. — - 
4 August Jeffers, Indian- 

PsF!mine'“ 7 a P°l'S. Ind. 
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Sheet- Metal Parts Made with Vise Dies 

Sheet-metal holders tor electric cable 
were bent to shape with the aid of vise 
dies as shown in the drawing - , The dies 
are held in aline me nt by means of small 
rods passed through a hole in each die 
and having the end hem over at right an- 
gles, While only two examples are shown, 
it is obvious that any shape of die can be 
used, and a large quantity of parts can be 
made in a short time,— George A. Liters, 
Washington, D. C, 


" Growler for Testing Armatures 

It is rather difficult to tell whether or 
not an armature is in good condition with- 
out using some kind of testing device. A 
"growler” with a test Lamp will plainly 
show if t Re armature is free from grounds, 
short circuits and open coils. An effi- 
cient growler can be made at a very small 
cost by obtaining an oh! "autoffte* 1 gen 
erator h model GA, type DR6, used on old 
Willys-Knight cars. It consists of a lami- 
nated core of horseshoe shape, and has 
one coil winding above the armature* The 
magnet and coil are not inclosed m ihe 
generator housing. With a hacksaw, saw 
off the bottom of the magnet, as indicated 
by the dotted lines in the drawing, Mount 
the coil and magnet on a wooden board 
with the coil downward and a snap switch 
and test lamp below it, connecting them 
as shown. Place thin strips of aluminum 


or fiber over the ends of the magnet to 
insulate them when the armature is placed 
between the ends. With the switch off, 
put the armature in the fork of the mag- 
net; then turn on the switch. Hold a 
hacksaw blade on the top of the arma- 
ture, lengthwise and almost touching. Re- 
volve the armature slowly by band. If the 
blade is attracted by the magnet, it indi- 
cates a short circuit in the coils.. Connect 
a 6- volt lamp in series with two test 
points. Place the points on different seg- 
ments of the commutator. Vary this po- 
sition by shifting from one to another 
segment with the test points. Some posi- 
tion will cause the lamp to light. Keep 
this position and revolve the armature; 
if the lamp fails to light on any two seg- 
ments, it indicates that the coil connected 
to these segments is open. The trouble 
can also be located by short-circuiting two 
segments; when the connection is broken, 
a spark occurs if the coil is in good con- 
dition, but, if not, the coil is open. The 
growler must he used on UO-voIt a.c. be- 
cause of its fluctuating effect in the mag- 
netic field. An armature may be free from 
faults when standing still, but grounded 
when running. This is due to the coils 
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hoy, 60- treat a.c. 

Inexpensive Growler for Testing Armatures Can Bo 
Made from Old Auto Generator 


being loose in the slots, and the centrifu- 
gal force* while revolving, throws the coils 
against the slots in the armature. When 
an armature is cool, it may appear to be 
in good condition, but after it heats up, it 
may be grounded owing to expansion of 
the wire or softening of the insulation, 
This can be decided by heating the arma- 
ture before testing. The test lamp may 
be used in testing for grounds hy holding 
one test point on the armature shaft, and 
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if the lamp lights while touching any one 
of the segments of the commutator* that 
coil is grounded. — C F, Brown* Charles- 


Rubber Heel Saves Tools 

Due way of saving the edge of your 
tools when used to cut down stakes, etc., 
is to tack an old rubber heel to the bench 
lop near one end. It will lie found resil- 
ient enough to absorb the thrust and pre- 
vent the point of the work from being in- 
jured. and it will also save the sharp edge 
of the tool by preventing it from strik- 
ing a hard surface after each cut has been 
made. — Hal Kramer. A list on, Mass. 


Floodlight for the Amateur 
Photographer 

Any amateur photographer requiring 
artificial lighting will line! the floodlight 
shown in the photo easy to build, while 
the entire cost will not exceed $10, It 
consists of a reflector made of nickeled 
zinc bent to the shape of a small waste 
basket, with tlie small end 8 in. square, the 
opening 13 in. square, and the sides 12 in. 
deep. The bottom is backed with a piece 
of wood, 1 in. thick, in order to provide 
additional support for the socket and 
lamp. A mogul socket should be used, 
securely fastened to the bottom by means 
of a crowfoot bracket and a short piece 
of pipe. Flexible cord and a snap switch 
arc installed, which completes the device. 
A 1*000- watt lamp is used. This type 
of light surpasses a flashlight for interior 
p h o t o s be- 
cause the lat- 
ter ts practi- 
cally in stan ta- 
il e ous and 
gives too deep 
s h a <1 o w a n d 
too strong 
high light, 
while* w i t b 
tli is floodlight, 
the photog- 
rapher can 
make a longer exposure, moving the light 
from side to side on a line- with the camera, 
in order to eliminate deep shadows, — Dale 
R. Van Horn, Walton, Nebr. 



Block with Two Pivnt-ed Arm? Marks Pipes at 4 5 ■De- 
gree Angle 


Pipe-Marking Tool 

Many right -angle lube and pipe joints 
are made by welding, which necessitates 
a 45" cut on the pipes. A small shop 
owner devised a marking tool, which in- 
sured accuracy when cutting off the 
lengths of pipe at this angle. The tool 
consists of a V-shaped block with one end 
cut to a 45 angle. To this end a sheet- 
metal a rm is pivoted, and to the other end 
of the arm and made of the same stock, 
a marker is similarly pivoted. In use, the 
pipe is chalked at the approximate spot 
where it is to be cut and the V -block is 
held against it as shown in the upper de- 
tail. Then, without moving the V-blnck. 
the marker is swung around, being pressed 
against the pipe to scribe a line on it. As 
there are two joints which permit both 
parts of the marker to move, it is possible 
to make the marker follow the contour 
of any pipe within its capacity. An accu- 
rately marked pipe can he sawed off cor- 
rectly to make a joint that will require 
very little building up with the torch. 

CA block of l by 3 by 5-in, soft rubber 
is useful as a pad for sandpaper in smooth- 
ing curved surfaces. 



How to Install a Gauge Glass 

By C. j. CEISER 


'T'HE installation of a new water-gauge 
glass on a steam or hot- water boiler 
seems a difficult job to the uninitiated 
handy man around the house,, whereas, as 
a matter of fact* it is a very simple un- 
de rtaking. 


and clean all old rubber out of the collars, 
from the brass rings that were between 
the collars and the ends of the tube, and 
from the sockets into which the glass fits. 

If a new glass is not at hand, and the 
boiler is in use, the height of the water 



them upward and unscrew the hexagonal 
collars or nuts at top and bottom of the 
ghf*s. When this is done, the broken 
ends can he lifted out. Thoroughly scrape 
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Water gauges on house-heating boilers 
are of two types, the simple gauge shown 
at the left in the detailed illustration, and 
the gauge combined with a water column 
as shown at the right. When a glass 
breaks, however, the procedure is exactly 
the same with both types. The horizontal 
valves at top and bottom of the glass per- 
mit communication with the boiler to be 
shut off, so the first thing to do when the 
glass breaks is to close both valves tightly. 
Then remove the guard rods by lifting 


in the boiler is determined in the mean- 
time by means of the try cocks shown. If 
the boiler has a water column, the try 
cocks are fitted on it; if not* they arc fitted 
to the boiler near the gauge glass. In 
either event their purpose is the same. 
Water should issue from the lower cock 
when it is opened, and the center cock 
may also show water when it is opened. 
The water in the boiler, however, should 
not be allowed to get so high that it shows 


It Is a Simple Walter fur the Handy Man around the House to Replace a Broken Water-Gauge Glass, Once 

He Kitows How to Go About the lob 
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from the lop cock. Some boilers have 
but two cocks. In this case the bottom 
cock only should show water. 

The new glass should be cut about H 
in* longer than the distance from the 
opening in the lop valve to the opening in 
the bottom one. Slip a collar, a ring and 
a new gasket on each end of the glass, as 
shown in the detail, and slip the lower 
end of the glass in the lower valve socket, 
pushing il down all the way so that the 
upper end cart be brought in to place. Now 
equalize the length extending into the 
sockets at each end and tighten down 
the lower collar with the fingers. See that 
the glass does not slip down as you do so, 
for if enough of the glass does not en- 
ter the socket at either end, you will not 
be able to make the joint tight. Keep 
the glass firmly in position, therefore, un- 
til the collars at both ends are tightened 
with the fingers; then the tightening may 
be completed with the wrench* Do not 
tighten down too hard, or you will break 
the glass. 

If you have no new gaskets, a substitute 
may he made from asbestos thread, graph - 
iter!* or evert from twine well soaped or 
oiled. Use seven or eight strands, rolled 
into a rope about 9 or 10 in. long. Wrap 
this around the glass firmly, wrapping in 
the same direction as the collar moves 
when tightening, so that the packing will 
not buckle when the collar is screwed 
down. Push the rolled packing down 
evenly inside the collar with a blunt tool 
of some sort, then replace the glass as 
above. Replace the guard rods, open the 
top and bottom valves, and the job Is done* 

The glands under the packing nuts on 
the top and bottom valves need occasional 
repacking* and this is also a simple job. 
Unscrew the nuts, dig out all the old hard 
packing, and nsegraphited asbestos thread 
or soaped twine as for the glass, but only 
about one-third the quantity specified* Re 
sure to wrap the packing about the valve 
spindle iti the same direction as the nut 
moves when tightened. Do not force in 
too much packing, or difficulty will be ex- 
perienced in getting the nut started on 
the gland. 

CIn 1 acing belts, never cross the laces on 
the side which is to be placed against the 
pulley as they will be cut quickly. 



Making a Water-Tower Ladder Inaccessible to Boyi 
by At (ac hing Lower Section to the Pump- House Deer 


Water-Tower Ladder Made Inaccessible 
to Boys 

In a Wisconsin village, it became a pop- 
ular sport with small boys to climb to dan- 
gerous heights on the municipal water 
tower, by means of the outside ladder. 
To end this practice the ladder was moved 
close to the pump-house door and part of 
its lower end cut off and attached to the 
inside so that* when the door was closet!, 
the ladder was entirely out of reach. To 
use it. the door was opened against the 
side of the pump bouse so that the work- 
men could ascend without trouble. 


Substitute for Collar Button 

In an emergency I found the use of a 
common brass paper fastener* which con- 
sists of a head and two fiat legs and some- 
what resembles a cotter pin, an excellent 
substitute for a collar button, ft is passed 
through the shirt and collar holes from 
the inside, after which the legs are bent 
over fiat* Such a fastener will ako serve 
as an emergency cuff button, — Walter W* 
Uhl man, Lackawanna, N. V. 
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Golf-Ball Substitute for Practice 


but if you hit it squarely on the 
edge it will go a considerable dis- 
tance. — Harry F. Hess, Des 
Moines, Iowa. 

Cord Attachment Helps 
Start Tractor 


HANDLE 


Spacing Fixture for the Punch Press 

Tn a factory where a job required the 
punching: of holes at equal intervals in li- 
ft. lengths of sheet metal the fixture illus- 
trated was used to advantage* It consists 
of a 12-ft, wooden trestle with a notched 
spacing bar of steel bolted to each side* 
A special handle to pull the work through 
the press is shown in the detail. It is 
made of a 12-tn. length of light, hat metal, 
with a suitable rod welded to one end and 
a pin on the upper surface at the oppo- 
site end to engage the first hole in the 
work. A flat spring is welded to the up- 
per surface of the tool so that it rests on 
the tip of the pin to prevent the latter 
from slipping out as the work is pulled 
along. Several setts of notched bars are 
prepared and kept on hand to suit other 
jobs that require different s pacings. — Jos. 
C r Coyle, Denver, Colo* 


Tractors of the McCormick - 
Decring type, which have man- 
ually operated impulse starters 
on (he magnetos, can be made to 
start much caster by the addition 
of a simple cord attachment, espe- 
cially when the magneto is lo- 
cated under the hood, which must 
be lifted every time the starter is 
tripped to start the motor. The 
impulse latch is designed with a 
groove around the trip pin. By 
cutting a small slit In the end of 
a piece of rawhide cord, it can be 
slipped over the pin and seated in 
the groove. The other end of the 
rawhide is then run out through a louvre 
in the hood. A single pull will trip the 
latch, and the rawhide is not heavy enough 
to keep it from returning to the running 
position. One farmer uses a bent piece of 
wire to do this, keeping the wire hanging 
on one of the hood fasteners. — A, C. Wil- 
son. Columbia Cross Roads, Fa, 


Improving Marking of Draftsman's Rule 

Draftsmen's rules are usually gradu- 
ated very finely so that It is difficult to find 
the Inch marks at a glance. By making 
diagonal lines, running from one inch to 
the next, as shown in the illustration, this 
trouble is entirely overcome. The marks 


Notched 12 Ft, Tresfle In- 
sures Accurate Punching of 
Holes at £c]ui# Intervals 


Round paper milk-bottle caps make ex- 
cellent golf-ball substitutes for indoor or 
outdoor use in practice to improve your 
drive, brassie or mid iron shots, Press the 
cover edgewise into the earth or a crack iti 
the Boor, or even between grass blades f>n 
the lawn. If you chop it* ft won’t go far 


Improving a Draftsman’s Rule by Increasing Visibility 
of Inch Marks Ail II 

can be made with a sharp knife and are 
later filled with ink. 


t[ Glass should be fitted loosely in a pic- 
ture frame to provide for expansion. 
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| Is THESE days when profits and in- 
come are uppermost in the mind of 
most people. In me- that pay for ihem- 
selve- out of rent moiiei earned are in- 
creasingly popular. They bring money 
once a month into the i'amih pockethook 
and that's important. Furthermore, rent 
money obtained from an upstairs tenant, 
provided you live below* can be applied 
against building co-t-. Under normal con- 
ditions. this rent money should pay 
financing charges and also a fair profit 
over a period of about twenty years. It 
will pa) off in much le-- time if you rent 
both apartment-. 

There are many argument- in favor of 
two- family dwellings. Often, at little 
more in it tat outlay of money, relatively 
speaking, than it costs to build an ordi- 
nary bungalow, you can extend the side 
walls upward, duplicate the floor plan, in 


wrFti Lt*r 
r-.ji 

*ST*bLt 


so easily as it 
sounds, but Is 
worth while 
considering if 
you are prac- 
tically minded 
and want to 
make dollars 
spent tor 
home building 
p rod tt c e 
s (j m c t h i n g 
more than pa- 
per profits. 


j/e old-style double house required a 
\yme lot, a big cellar and wide roof, Pres- 
ent-dtiy duplexes which put one bungalow 


stall a second heater, add another bath-/ on top of another reduce the cost of cellar 


room* and you have two bungalows, ope 
on top of the other, 
two-fa m i 1 v 


and roof. 


or a 
house. All of winch 
may not be achieved 


Popular Mechanics Magazine wilt supply readers 
g. oneah^et bl/epriiil q? any ho-us-e appearing in 
the magazinyior St. 




Vnu can build them, therefore, 
on narrower and 
le ■ss expensive land. 

Here is a new de- 
sign for a duplex or 

uswx Ua ; ^ 

//Ki- iftw -tv_ 

s?~3ie -t - h /. /s 
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First FLOoft, Plan Second Floor. Plan 


two-family dwelling its Italian style. It 
offers everything normal folks require 
whose tastes are not extravagant The 
plan is excellent, the equipment modern, 
tli e st_\le popular, the resale value high 
and the cost to build reasonable. Ac- 
cording to the designer. $10,000 should 
build this duplex in or near large cities., 
In smaller communities, the cost will be 
somewhat less. 

Suppose you pay $3,500 for a building 
site. You would be justified in spending 
that much money. Experts say a ratio of 
three to one is about right: three for the 
house and one for the site. Which means 
you should he able to purchase an excel- 
lent building site for this duplex: a much 
better one than if you were building a 
single-family bungalow costing around 
$5,000. Because of the higher price you 
are justified in paying for a duplex site, 
you almost instantly increase your chances 
for quick appreciation of both hou^e and 
site. Donh forget that renters demand 
good location. That's important in vour 
pay-off program. 

Let’s say the total cost of duplex and 
site runs around $13.500,. Roughly speak- 
ing, you make an investment which should 
bring at least $51) per month rent from a 
tenant, perhaps more. That amount of 
rent money over a period of from eighteen 
to twenty years should come pretty dose 


to paying off your finan- 
cing charges. If you rent 
both apartments, you can 
amortize your charges in 
one- half the time and also 
take a reasonable profit. 

Rut don't forget to se- 
lect an excellent site and 
build your duplex ni 
sound construction. 
That's important as a 
protection against rent 
depreciation. 1 n vestment 
in a neighborhood that 
is depreciating instead of 
increasing in value is al- 
ways poor business, hut 
doubly poor when you 
have property to be 
rented. 

The Italian-style du- 
plex illustrated offers five 
good rooms and bath on 
each floor — complete bungalow equip- 
ment. The porch may be glazed for living 

or sleeping purposes. This will add more 
year-round useful area. Note that the 
exterior shows only a single entrance, 
This is in line with present-day duplex 
design of making them appear like single- 
family dwellings. 

This duplex is of frame construction 
with stucco exterior on metal lath. The 
roof is fitc or may be asbestos shingle or 
wood. The house construction may be 
masonry, solid brick, brick veneer, or 
stucco cm hollow tile. A rustic comer 
dresses up the exterior and supplies style. 
To summarize: You have a compact 
two- family dwelling of fine plan in pop- 
ular style at reasonable cost. If you want 
a free ride to home ownership, that is to 
say, a property that by rent money makes 
your own rent a small one or perhaps 
none at all, then it“s worth while consid- 
ering a two-family dwelling. This duplex 
is as fine a plan as you will find in a long 
search. Study it. 


PLAN BOOK FOR READERS 
A NEW BUNGALOW BOOK: Sifetren Se- 

lected low-cost bungalows in papular Styles, at 
prices ringing from 15.000 dawn lo $2,000. 
Each house fully described and illustrated. Send 
ten cents in stamoi to cover mailing. 
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I wart e. : i know all ill Hint tools Lhal save time and effort: Vow may sviid 

your book showing pictures of "Yankee” Tools and the jncr'inits ways 
they Work: Bl'ra.Af., Hand, Chain nnd Bench DrilEs, and Bit Braces with 

■' Yankee" Ratchet. Adjustable-Tension Push Drills, Vinos, litc. 
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“Whoa! . . easy now,” 

says the drill point 
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You do not want lo burr the 

hole or snap your drill. 

The drill gives you warning: 
“Co easy, in drilling ill rough." 

With “Yankee” No, 1135, a 

new two-speed hand drill, you 
shift instantly to low gear and 
slow speed lor easy drilling 
through. Just a finger-touch ! 

You avoid jamming, and you 
save breakage nf drills! 

You make holes true, smooth, 
free of burrs. “Yankee” saves 
you time and bother! 

This drill, only II inches 
long, is the only small drill 
that gives you these speed 
changes. Your dealer knows 
it as “Yankee” No. 1435. Ask 

for it bv name and number. 


"Yankee 1 .Nil. 1550 Ratchet Hand Dri.11 ■! above) 
and Ycr. 1555 Ratchet Breast Drill (below) have 
five ratchet adjust mo ms, including “ Yankee’ p 
Double Hatchet for c^ntinuou^ drilling where era »k 
can Ik* riidV.-iS only lo and fro. a 
T hey wnrk where nlln-r rtritl^l \l Nn. 3 53d. $ .1.25 
cannot lie operated. \ ll No. 1555, $ 1 1.00 


MAIL Tills TOOL HOOK COUPON .VO IT 
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Pledge to the Public 





You can save money 
and get a better motor car 

if you buy 

according to the Studebaker Pledge plan 


OVER ISO h OOO THRIFTY AMERICAN 
CITIZENS DID LAST YEARI 


A well constructed car, sold at 40 or 50 per cent of 
its original price, offers maximum transportation 
value, Studebaker dealers offer many fine used cars — 
Sttidebakers, Erskines and other makes— which have 
been driven only a few thousand miles. ((Recondition- 
ing of mechanical parts, refinishing of bodies give 
new car life to these cars at prices no greater than 
you must pay for a cheap new car. And as a final 
measure of protection, these cars are sold according to 
the Studebaker Pledge — which offers 5 days J driving trial 
on all cars and a 30-day guarantee on all certified cars, 
((Prices being plainly marked provides the same price 
for everyone. Millions of people buy “used’' houses* 
Every car on the road is a used car the 
week after it is purchased* r~ 


on Us ed Car Sales 


Invest 2c — you may save $200 


the ■coupon 
below for the fret 
boukitt. — The £c 
stamp is in invest- 
ment which may 

you aM much as $200 

in buying a motorcar! 


I Fivrv used car i* mupkwvl V m irfefd 
with ii 4 I'rkr pbin bnurr*, 

pelJ lka< prim, JlHt M ike prirtrfmif 
new far*, it r.ftidly ttruScUaLneiL 


2 ,\tt udikaLf r- auh'liiokilfr wksch are 
-jil.t II CERTIFIED have beert 

ji-TcipeTlv (nKWldilpiJOHt and cafiy » 
'iviiT- SY'r reptacrrocoF i'l 

ideleLlWc and free nn-'ise W ad.-- 

justmmti, 

3 Every pflirehaiet - (rf a UW.P -CM r nuli 
drive ir l- r rjiir -Urt. mJ i'1-.lji, if no! 
unified fnr ai*V triton, Turn it tank 
and ipplv [f** n*Ml«S paid a* ■ credii 
un ihr pWTCkiw of mv ntker caf In 
jlpxk — or uted. 1 ti ii r -uTiird 
1 h j" rlir r*V ha" ri . < Isrth iitft-Cfwl in 
fhf meaiuiiae.) 


STUDEBAKER 

Builder of Champions 


1 

1 

1 

1 

1 

1 

1 

1 


T HE StcI'iREAker CoapOKATIOW or Amekica 
D ept, 151, South Betid, Indiana 

Pieisc send me copy of 1 * How to Judge a Used Car'” 


A'amt — 

Sired — 


I 

I 


I 

t 

l 

\ 

I 


popular mechanics advertising section 


115 


New Book— "You Can Make It” 


Shoiving How to Utilize Boxes and Odd Lumber, Sent Free 


r\H£STON* the world's foremost makers of 
^ mwi, co-operates with the Department of 
Commerce to lessen waste of lumber. MiJliooB 
of boxes, now thrown, away, may 3se used to 
make: useful articles Tor the home,, garden trel-« 
li&Ofc, bird houses, tool cheats, toys, I'tc- 
To- promote better ukcs of odd pieces of lumber, 
now burned or thrown away, Disstoa will send 


you the new book, <L You Can Make It, 1 11 issued 
by the National Committee on Wood Ulili ration 
— 52 helpful pages, more than 100 drawings. 

To make ibc useful articles shown in this vain* 
able book you will, of course, want Diastom 
Panrs, Tools, and Files, NTo other ereel m like 
Dissfon Steel; no other saw cutg like n Dismton 
Hand Saw, “The Saw il-oat Carpenters Lae.' 1 




For Cutting Dovetails, etc. 

tVberever the finest possible joint 
la needed, and ior doi'GlnilLuB, 
ruutem making, etc., use a 
b|!«tO!i Xo. AS DqupUU Raw. 


b|ssT0n Xo- 
Bladu extra itlin 


with fine tact h. 


The S" MilcIc. 1“ points to Inch, 

,n~ 


ia most popular. 


fio. 




For Finishing Surfam 

Tor giving a fine finish to your 
work, re mu villiJ p&Elil, tie , Use a 
DKs«t»n Acme Cabinet Bcrawr, 
! ! i ii 1 ii (>r i Iksston flaw Steel. Made 
In nil u reded 2 1 " tUld 2V r 

wide and 5- and long being 

Standard, AOn and up. 



Files for the Wood Worker 


TXsston Cabinet Files (fine terth) 
for smoothing and finish Lnjr wood 
Surfaces, easing tight doors and 
drawers, etc. Didston wood 
Hasps fcMrae teelhi tor rough 
ami fast cutting, eeJurglnn holes, 
Cabinet File. 


etc. 

G$e. 


Haft-round 6 
Flat &" Wood Knap. 5de. 



T HE amateur mechanic, always pi ad to Ret new idtaj, 

plans and working drawings Ebf making lliini^s in Ins 
home workslurii. will want both the new book, **Y<nt Can 
Make It," and 'The Dalton .Saw, Tool, and Flic Book,'' 

"You Can Make It" tells ^fud to make. 'The lliislon 
Saw, Tool urn! F’ile Book 1 ' telUtcAuf fwfsto uzp for the job. 

All Rrsston Sows are made of 1 bssttm Steel, from ! >i.yd.on's 
on pi ^ t eel f Lir runees, I fission Steel puts stamina, toughhuss 
arid long cutting Eifcinto them. Thb better steel lakes and 
holds :t lad l* ir temper: a lire temper, which, while hanl, is 
lough, yet readily filed mid peL Wilh this temper, a 
l>its|.on jj 4 LW takes anil holds a keener cutting edge* 

The new Hass ton Hand Saws are finer tirtw than CUT 
before — improved in every feature: Lighter blades, for 
easier cutting: narrow ft blades, saving slivriglli; t rue- 
taper ground, faster cut ting: thin, yet stiff, fin- true run- 
ning; hew weatherproof finish bundles, larger hand holes. 

They will run wilh less pet, cut ca.uer, mid stay sharp 
Jcngcf than a by Other hand jsjtws ever tmiili:. iSee them at 
your lifirdtrari* nn-rr Imn I <. fur I Halid SalW’fP, 

of course, and else every Oilier type of i-uu for hand or 
machine work; Hack Snws, files, try squares, 

levels, and other tools made of Disston Steel* 

And mail tlie coupon for the books that will help yod iO 
your home workshop. 

DISSTON 

Makers of 'THE SAW MOST CARPENTERS LSE"' 



"Tk Saw Moat Carpenter* L'sc" 

The two handiest sawa for the 
home workshop are The 2fUti:i h 
fl-poEnC for rroK^-cuttlng, and the 
iffi-iiiCtl S- 1 ---point lor ripping. 
You will need these on almost 
every job, The poxmtur ■’D-h" 
Lightweights coat $3,40. 



Elaadirtt of All ^im!l Saw* 

The flack flaw, wish ftrir tcclhanrt 
stiff back, enables ynu to do 
afUOOth, accurate culling of 
m it- reft, (crooves, etc,, for uiakinif 
furniture, plenjre rrame«, etc. 
Dlha-tou Xo. 4. 12" Size, 3" under 
back, 14-poihl, costs J3.00. 



On Your Power Saw Outfit ■. 

T\ Etn a Olasl on Circular Saw you 
can do heitcr work, iJistfloEi 
l^rfip] and Tompcf make a mow tut 
easier and iday sharp longer. 
There l.s a- ulhhicd saw — crcuin- 
ril(. rip or combination — for 
your ouiftt, if your deii ter cannot 
supply you. write lo us. 


@ Ever> h paw user will enjoy readi ug “You Can 
A lake It J| and “The Disston l^aw, Tool, and 

F i 1 h. j I.hjuk 11 Both coia tain valuable informa- 
tion for the marl interested in making thing?. 
Sent free. coupon or ^ritd for thetn. 



ffenry Dirston A: Fens, Inc.. Philadelphia. 

{In. t-’umuia. Hoary Hibau>n ck J.td,, Toronto) 

Please* send 1 J You Can Make It" and ‘ The DU^ston 

ijaw. Tool and File liouk J ' 

N a me x nd Address — - — 





S peed — end urance — depend ahil ity — 
we marvel at the performance of 
present day airplane motors- The 
perfection of these powerful engines 
is a true tribute to modern engineer- 
ing skill. 

At the factory — if motors are to 
withstand the terrific strain of high 
speeds* every part must be accu- 
rately fitted. Cylinders, crank- 
shafts, bearings — all must be accu- 
rate within exceedingly close limits. 


At the airport“herc rigid inspec- 
tion and accurate repair are 
necessary. If motors are to 
stand the grind of regular sehed* 
ules, original accuracy must be 
maintained. 

In the factory, at the airport — 
wherever performance depends 
upon precision* you will find 
Brown & Sharpe Tools. Their 
dependability is the by- word of 
all skilled mechanics. 


Copy of our Small Tool Catalog No. 31 Sent 
on request. Address Dept. P. M., r Grown &. 
Sharpe Mfg. Co.* Providence, R. I.* TJ* S* A. 


Brown & Sharpe Tools 

"WORLD’S STANDARD OF ACCURACY” 



POPULAR MECHANICS ADVERTISING SECTION 


117 





Save your engine 

tomorrow 


by changing to 


Mobiloil Arctic today! 

Your engine deserves this 
double-value winter lubricant! 


The best engine in the world, plus the 
finest battery, can't overcome the effects of 
winter oil that has become stiff and gummy 
from cold. 

When you start your engine, the battery 
strains — lubrication lags until the slowly 
mounting engine temperaLure liquefies 
the oil. 

Nor can the best engine in the world he 
protected fully by a light winter oil chosen 
merely because it gives easy starting. Too 
many such oils thin out to the danger 
point when your engine gets hot. 

By changing to the new Mobiloil Arctic, 
our every winter lubricating problem will 
e solved. This unique winter oil— made 


for your car by the world's largest lubri- 
cation specialists— flows easily at zero, and 
has the correct body under winter tem- 
peratures to guarantee quick, easy starting 
and at the same time give rich, protective 
lubrication when your engine gets hot. In 
combining these characteristics Mobiloil 
Arctic stands alone. 

Today Mobiloil Arctic is the winter 
standby of millions of motorists in all 
parts of the world. Any Mobiloil dealer 
will be glad to put it in your crankcase, 

VACUUM OIL COMPANY 

Makers of In^h quality lubricants for all 
types of machinery 


the New 4gi^ 

Mobiloil 

ARCTIC 


US 
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- In 7 Years — 


I Have Shown 

7100 Men 

HOW TO DOUBLE 
THEIR SALARIES 

1 Can Do the Same 
for YOU! 


I DON’T claim to 
h^ve discovered 
any startling ne w 
method of getting rich 
quick over night. But 
The fact remains, 
that I have shown 7 1 00 
men how to keep their 
present job and — - 

DOUBLE THEIR 
INCOMES 




I’ll gladly 
you their 


give 
names — 


let them tell you what they are making. 


Thousands are adding from $16.00 to $24.00 lo 
thtrif present salaries! Hundreds are adding better 
than $30.00 each week. YouTl be surprised at the 
number who are making better than $50.00 a week. 


And— 


This is in addition to their present salary. 

Would such a plan be of interest to you? It costs 
nothing to get the facts — positive proof. All you 
need do is to say "Send me your plan,” 

If I do not now have a man in your county then 
I'll send you the most interesting 84-page book you 
ever read -THE WILL TO WIN. 


Give me two evenings a week and I’ll show you 
how to double your present salary. Is it worth it? 
It is if you really need more money — then send for 
my plan. In it you will find the names of men who 
are doing exactly what I say that you can men 
who are adding From $16.00 to $60.00 a week to 
their present salary. 

Fill out the coupon now, and mail while the 
matter is fresh in your mind. 


J, MATHfiSON BELL, 

130 Austin Avc., Chicago, I1L 

Send me your plan book >J THE WELL TO WIN," at no 
coat to me, also names of men who are actually adding 
money to their incomes by working evenings, 

DON'T FAIL TO GIVE NAME OF YGUR COUNTY 
Name.,* ,*,*.* .*,..*. *,,****, 

Addr£34 M , i tl ,1 I II ,, I, ! ■ , P ,1 Ml, M M , a , n , I ,, III I, 

County* * 





Silver Ace Models 


Winter 


1 F Christmas bring* you a SILVER ACE, you Won’t 
haw to wait months for warm weather lo enjoy it. 
Wilh these new p i t\tJ i n skis, designed in type similar 
to those used by Commander Byrd in ihe Antarctic, 
you can., in one day. build a SILVER ACE Spirit of 
Si, LauIi or Fairchild cabin model, and fly it over 
deep snow and ice. AllachabJe with five mi miles’ 
work to all SILVER ACE convertible models, or to 
our famous flying Fokker with special wires- Skis, 
£1.50 a pair extra at all dealers. Add 25 cents if 
shipped by ns. 

And remember SILVER ACES are world famous 
for their be.iufy, scientific demountable,, silk 

covered waterproof wings, and above all for their 
thrilling performance. They are designed by aero- 
nautical experts, and cost less in the long tun. A 
steel winder with every eet. 

Send 10 cents fot 12 page catalog describing IS 
genuine SILVER ACE models and sensible con- 
struction arts. 

Smlphmcs, Maim/ilfinfi, Biflirt Tier. -Vopftincx 
Ready to fly. Partly Assembled, Knocked Down. 

Prices, #1.50 to #25.00 

Sold by 1000 dealers* 50 Cents extra if shipped by US. 

Aero Model Company 

Dept* M 2 |, 111 North Wacker Drive 
CH 1 CA-UO 


SJPEfc 






ELECTRIFY YOUR 
ADIO FOR OINL 

hy discard your present pood set 
ti.r'fi you cnti electrify it for only Sfi.85, and banish the 
annoyance ami expense of boy lug nc-w "11 batteries) 1 

Over 150,000 T ownsend 

POWER 1 L1KIIS IN USE 

Hoiked up Sri n lew nilnme-- E-e^rne 
Lube — no C anrre-.. Yuu'll toe tuunKC.I. at 
(be Improvement in reception and dla- 
ttmee,' i‘: He ml name and artdrets 

today ' full details, proof and Free 
Trial i TO n tiSEHD iXBQfiATORIES, 115 

frtMMri *L ClH«an. ISk 



Factory *0 you. SaeeSfl^&rt 
^ later, t Ac Electric or Bat-, 
ij^jliry Rjdie. Get ''Send No 
iYi«ti e r r o R *r 


fly- to miKAuu 

uhiiIde boTfrmn* dlr*rt tram "hfjt. 
c. i 5 , reliable maker. Eton' l bar tlnleni Ju darn' 
use pri^'H *ni.lfe outfit untMutali-lK * i 2 Lu .H t.rji.a 
toe price. f&r time, *tl« iLrity, di*E*iTea, Talma*, 


Agents 


Btgchoiee 

t?f cabinets 


| yr. cunmn'^S 

AC-7 
$3921 

9 Tub* 

Stru'-n Grid 
Siwl ditirli 

SJASS 


Catalog and BIG Sf^lAL OFFER 

H ID W E-ST ftflOlO CPR PnHftTIOM 

JOtll Suwr-Ar-fiM >Taf 

*07 -6 J MlfKt Side., Olnd«Mtli o. 
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Third Haim* 
IK’ork Shop Book, only 
1 0 Cc n i s, S hows How 1 t» 
H [ akeThesc 20 Projects 

Cape Cod Chest uf Drawers 
Alexandria Nest of Tdik'S, 
Old Salem Ship's Cupboard, 
Plymouth Rujll-In Chin a 
Closet , Lady Washing Lnn 
Sewing Cabinet, Set Hack 
Pool; Shelves, Modernistic 
Desk* Modernistic Table, 
Modernistic Folding Serpen, 
Modern is tin: Fire Screen, 

Chess and Checkers Tablf, 
Smoking Table , Caned Side 
Chair, China or Rook Cab- 
inet, Rook Trough and Mag- 
azine Stand, Magazine Car- 
rier, Vanity Case, Book 
Stand, Fernery Stand and 
Folding Sewing Screen. 



Colonial 

Hanging Hook Shelves 

hePage 9 s Job Phtti No- 18 Shoiva 
Von How to Make Them Yourself 


Job PlllftS 10 rents 
e^i h. Order bv imrti- 
1>. t as indieatod in 
Coupon, 

16 Sheraton Writing Desk 
tl Sheraton Di>k Chair 
1 8 Co Ion ia ] Hanging limvk 
Shelves 

IV Smoking ami Reading Cab- 
inet 

20 Colonial Mirror 

21 Tea Wagon 

32 Telephone CjlariL-t 

25 Stool fi>r T i: I c phone Cab- 
inet 

2-1 Manual Training Wort 
[tenth 


Hanging Rook Shelves are Very popular for the 
Living Room, Breakfast Nook and Kitchen as 
they may be ust d for china and pottery as well 
as for books. May be finished in mahogany or 
bright lacquer. Any man handy with tooli Cali 
make them himself simply by following llnr 
Complete diiLil inn:- and ]«iUcnjs in LePnc-.-'- 
Job Plan No. IS-, 

Expert buirfictinri 

Ycm have expert instruction tn guide you. The 
design, dimension drawing, photograph, step- 
by-step direr linns and the or tu:. I furniture 
itself wlis |ti:l > by William ■ KLnke, In 
struct or iii Woodworking , Central Commercial 
find Manual Training Ili^h School, Newark. 
New Jersey- Tils experience as an expert gives 
assurance that this project and the direct! uni 
fur making it are thoroughly practical. 


To make the Eh -ok Shelves as shown in the 
illustration, order Le Page’s Job Plan No. Ill 
at 10 Cents. Look over the contents of Lc Page's 
Hook and the Juh Plans available as shown in 
the column; at the left. The price oF the kxk 15 
10 cents. The Job Plans arc 10 cents each and 
arc for projects requiring more elaborate in- 
struct inn h than those shown in the Rook. In oil 
cases the Instruction consists oF printed ste[j- 
by -step directions, dimension drawings or f li 11- 
sue patterns, and a | ibolognph of the finished 
article , 

Send ti) eentj /nr F.oP/i go* a Thirtt Ilonto 
Work Slu*p 

Simply use the coupon below, sending it Lu us 
with Ml cents in coin or sLim’is, and we wilt a I 
once sent! you a Copy of lld-t latest Lu Page's 
Rook, imstage paid. 


25 Home Worker 1 ', Tih.i 1 (.'ab- 
Jnet 

2 15 Spanish Galleon 

27 Vanity Table 


IE PAGE'S 

L I GLUE 

HANDIEST TOOL IN YOLH WORKSHOP 


Mail 
77* is 
Coupon 


Li: Page's Craft League 

725 hssis Ave., Gloucester, Mass. 

Gentlemen: EncWd please find 10 cents ficoirt cr stamps} In pay- 
ment fur Li Paul’s New Thir i Hume Work ^hop Rook- Please fend 
a copy of lids book to: 



Cf^._,. State — 

Please also send the following jub Plans .. (indicate by 

number those you want. Sl-c column ;lL lelLj, for each of which E 
end, isc an subfitionul 10 Genii- 
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16 jr 6 OHick Change Gear Sew Model 
South Band Lathe S 59 S .00 


" " *4 ac<>« and Tvp^s 
^"n T Modol 
iii^nil Lath^ 

for the 

Manufacturing Phi n f 
Tool Room 
Machine Shop 
Service Station 
Electrical Shop 
Engineering Shop 
Laboratory 
Marine Sk op 
Airport Machine Shop 
General Repair Sh op 
and 

Alt Classes of Preci- 
sion Screw Cutting arid 
Machine Work , 


A Few Iloc^nt 
Purelmgers 


Prices of Popular Sizes of Quick Change Gear Laches 
with Lathe Equipment 


Size of 

Shipping 

Countershaft 

Silent Chain 

Lathe 

Weight 

Drive 

Motor Drive 

9"xi r 

49ft tbs. 

3294.0ft 

3413.00 

U'lC 

725 lbs. 

345Q.OO 

3526.00 

I3 ,r x5' 

1 1 10 lbs. 

3443.00 

364-5,0 n 

lS r 'rt>' 

1550 lbs. 

3543.0ft 

$749.00 

Ift'JtS' 

20.35 lbs. 

3638.00 

3846.0ft 



Standard Oil Company 
Pennsyhaniia RniCroiid Co., 
Kastman Kodak Company 
Dohlcr Ilk 1 Casting Company 
Ik igidaire, IftC. 

General Electric Company 
Com maud air e, Inc. 

Fnkker Airplane (luillpyuy 
Victor X-Ray Company 
Cadillac Motor Car Company 
Formica Insulation Co. 

Rayt heon M fg. Company 
White Truck Company 
Centra] Motors Corporation 
Victor Adding Machine Co. 
Nicholson File Company 
U. S. Government 
Western Electric Company 
Kohler of Kohler 
— used in 7ft countries 


The South LtcncL Lathe Works is 
represented hy machinery dealers 
anti importer* throughout the 
wor ) d. vv h n tarry South fiend 
La i lies in snick. 


Established 1906 


Lathe Builders Kiel uslvel y 
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SCREW CUTTING LATHES 

41 V F It 1 II * 41 O 41 I, 1 T II F S 1 N I S E 


vv 


The New Model South Bend Lathe 
is a back Reared , screw cutting 
engine lathe with improvements 
and new features that make it 
the most remarkable lathe value 
in the world. It is practical for 
handling the finest and most 
accurate work coming up in the 
modern plant and shop. 



Easy PnvitbonlK sis Low 

S 1 1-1 I aa Jtlunrili 


V 


Our Easy Payment Plan nlluvn. you ro 
in hf all h South IScnd La tilt by nuking one 
payment with line or dvr, the balance iu In? 
paid month b>' month, ihe imiuunl do* 
pending on thy size of the lathe you select 


Write for Catalog CSo 9QP uhldt describes 
ih« Easy Payment Plan. 



New Model Junior Horizontal Motor 
Driven Bench Lathe complete S234.00 


New General Catalog No- 0 II A 



just out illustrates and de- 
scribes the % sizes and types of 
New Model South Bend Lathes 
from 9" swing to JS r/ swing. 

Write for this free catalog men- 
tioning size of Lathe in which 
you are interested ami 16 page 
Bulletin will also he sent de- 
scribing lathe in dctail- 


Fr(‘C 



(nlaliifl 

Write 
for it 


New Model Junior 
J South Bend Bench Lathe & 
wl [ It Cou ntcrsbaf t and Eu uipmen i 
Weight J75 lbs, 


Other 9-inch Junior Lathes 
The Prices EncludeLnlhtEpIpnieiU 
Shipping Countershaft Horizontal Mi 
Weight UtIvh Motor If river Wit! 

350 Ihs. S103.00 &24S.00 

375 lbs. $1*1.00 4=254,00 

4m lbs. S 1 75 .011 $260.00 

423 ibs + $ I Hi .00 $207.00 

450 Lbs. $100.00 $273.00 


Size uf 

Lathe 

V'x2W 

Y'xiW 

9"%4 f 

r'xi'A' 


SOUTH IIENO LATHE WOltKS 

017 E. MailiNon SI. 

SOI Til II I\IL IT. S. A. 
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SHOUT f 
WAVES ♦ 

The Thrill of 

CHEAT 
DISTANCE 

I T IS in the short - 
wavc radio hands 
that you find the 
thrill of ItaU-niriiE to 
I he other (side of the world. And every e\- 




perienecd fan know s the importance of per- 

fert equipment- 

11 itniiiiiirluiKl'K Jl) years 
«f mukiu^ ■ ii— 

(iirurtifnla fur railiu, 
tr-iJifim; nod tolrjurj*- 
l>n<e uw is ymur Mian- 
t>f better hh«rl- 
w ave result* « 3 lh I Li m- 
rnurlund CundcimcrS 
anti Coik. 

iSBIk/ I ftc M> |)i r pL f*, w. T 
Jot i tj-iuti Li le Short- 

ff'a»p iWeiHdiil 


llAViMABLUND MANUFACnmiNC CO. 
421-13H W. 33rd St- New York. N. V* 




Rad jjy 

ammarlund 

>»R£C/S/0/V 

PRODUCTS 




CATALOG 


Write for latest cat- 
alog just off the 
p r e ss — 148 - pag e 
book offering hun- 
dreds of radio 1 bargains 
—Now Hum less Screen 
G rid , A. C. f all -elect ric and bat 1 e ry 
operated sets — beautiful consoles* 
accessories, parts and kils — _a- 
— all at wholesale prices, f I C5r3 
Complete sets as low as A,sJ 

Chicago Salvage Stock Store 

SOS So. State St.. Pept. 110, Chicago 


Nu ffla(tfr what y«ur rtshlAUct problem may 
be “Whether an unknown hitfh resistance value 
b.sr a mtkal receiving circuit or a heavy duty 
low resistance value tor £rid- biasing the largest 
audio power tube of even trails ml ttiii-g tube — 


tet cl AROSTAT^2- 


Clamfitat Mfft- Co., 286 bth St,. HklyiK, N. Y. 


BALKITE and ABOX 


RADIO POWER UNITS 



Choice of 12,00 

Newest, 


£*erv[ee ran be had on old flaks I te and A box radii* power units. fSsip-. 
ply i lart:- , or a siy roua Lr ■ rn i* do at kisuiI [ cwl . VVrl to i to mod lately for 
cdiutilete detail^ aufl more information rei*ur<3Uig ih-i* aery use, tjuiek 
delivery (fuaranteed- 

FAN3TEEL PRODUCTS CO.. Inc. 

CHICAGO EM.K1TE SERVICE STATION, Port. B„ 

%n W. ChlcaftflAte, CHICAGO, ILL. 


C|F ND r- .r our wh < :> 9 esdle 

v -^ 1 !Hil) i: ill .ir. Filled with 
niDjJclnir v alues in 'troon prid 
mdJiiR. tail! fttnJJfl, ra- 

dio (vuisolr*. Kits, parta, fiuiir- 
uralrad m erdiaiKl be at Whale- 
-:u3l urk'Eii. 


WEST ERN RADIO MFC. CO 

LAKt ST CHICAGO ILL. 
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P^GER power under in- 
^ stant control — speed 
that leaves the car-parades 
behind — lightning response 
to throttle and brakes 

— these are just a few of the 
thousand thrills of motorcy- 
cling* Ask any Harley-Dav- 
idson rider — he'll tell you of 
dozens more* And they are 
all yours at low cost, in a 
Harley-Davidson “45 1 — the 
wonderful Twin at a popu- 
lar price. 

Let your dealer show r you 
the 1930 features of this mo- 
torcycle — try the comfort- 
able, low-swung saddle — 
get the “feel” of this won- 
der Twin* Ask about his 
Pay-As-You-Ride Plan. 

$ 1 fail the Coupon! 

for literature sfiowirtg our full 
line of Singles, T iueth, dnd Side* 
cars. Motorcycle prices range 
from $235 f. o * b. factory. 


SPOUT OF 
A THOUSAND THRILLS 


HARLEY'DAVIDSON 


HARLEY- DAVIDSON MOTOR COMPANY 
Dtps, P i;i Milwaulccn U’]s. 


Iruercjltd m ymur moitircyelcs* . , 

Skind litcrilurc. Addfes*^™.* 
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For Model Boats 


PLASTIC WOOD 

(R«, U. S. Pft t* QJT.i 

For Making Blocks 

Blocks and Deadly cs ctin ^hi readily moulded 
with the hirers, right into the .stays if desired, 
and the holes punched with ease I before the 
Plastic Worn. | hardens, without danger of chip- 
ping or splitting* 

Sealing Bulwarks 

tJse Plastic Wood to build 
up, inside or outside, when 
the bulwarks do not quite 
till the rabbet. 

Mast-Head Caps 

a IT? easily made and securely 
fastened with Plastic Wood. 
Sand them smooth after 
hardening. 

Figureheads 

Much ingenuity can be shown 
by shaping Plastic Wood to 
i i it ri c a t c f igi l r< di eads . A fter 
hardening it can lie further 
w irked with tools without 
chipping or splitting. 

If Plu-Stic Wo«l hanb-na too rapidly while wortl'ilff* or 
for l him line it, or rlraninir JuimU » ntl t"uh, urn Finnic 
Wood Solvent. In fUld ^llmt curia. 

Handles 
Like 
Putty 

1 lb* can $1,00 Vi lb* can 35 ets* 

Af Hardtvare and. Paint Stores 

AlTDlSON-LESI-J Ji CQ,, 423 Bclivar Sr.* Canfon, Mass. 



Hardens 

Into 

Wood 



'i 


Q0 

BEATS 
the World 

^ BOATS 





CATALOG 

FREE/ 

The Bett that skill and experience can 
produce— of real money-fading prices* 
Prompt shipment from factories to yo n» 

0 mbo> rd ! 

Motor BgitT 
160.00 
ABtt Dp 

A comple Hue of teal fast, safe and sea -worthy 

boats for family use* Also fastest racing models. 

Rawl 

and Bp 

Improved model*. Safe and seaworthy. Strong and 
durable* Easy to row pud handle with oars. 

Cuwt 

950.00 

and op 

Three model* and four lengths to choose from* 
eluding non linkable sponaoa canoes. 

HelarRostfl 

Sil 

piUESftf 

20 ft. long; speed 30 to 35 miles an faour, 

catalog free— Save money- — order by mail 

Please- rfiife the kind of boa t you are interested in (34) 
— > TWO LARGE FACTORIES 

THOMPSON BROS. BOAT MFC. CO. 

21 3 Ann St* irn^fn \ 1 13 Elm St* 

RESHTICO f CORTLAND 




Wisconsin 


SEW YORK 


COMPLETE WOODWORKING OUTFIT 

$ 14 — V NEW 

LOW 
PRICE 



12* Hwiny, 24' cent era. IDEAL CHRISTMAS Cl FT* Read for our 
d(s^*rlptLvD ClrtUlur ul Oner, Ltltnw Mfg. Ca. r Dept. PIW, 22M 

GraitTlIlt An*, Chicago, IU, 



BIG MONEY 

easily made by floor surfacing contractors who 
average S4H per day. The New “American 
High Production" Machine ilora thn work — 
mitJcca you t-J i ! ■ money and hi 1 1 Ids yon a husLntris of 
your f »w ri N otln N Wiiimni — Int I :if tse capital n. «r 
esiMTLoftee required, complete Infortniittott In* 
without. obligation— write today, 

THE AMERICAN FLOOR 
* .SURFACING MACHINE COMPANY 
&Z3 So. St* Cl*ir St* TOLEDO, OHIO 



sailing our fl 

to-mc!^ani all-wool EuiU ai 
isa E0-- F3.&-Q md |».S0 retail* direct 
te wearer. BijnrwE v^afiS-^poflitirafF Btt\i ' 
i>n Hijfht. Bierscutt comm aatonfl paid in ad- 
vance. We attend to delivery BadcollcC* 

tliriv* Sew pktn-rt Hrttfit nf mrgis fl-ntlt Anrr.pl r 

1'Xl t.lvr>i* - fijraialrta KRfc-JH, lVrtt* at C.QC&, 

SPENCER MiAD COM RAN Y f Chicago 
Harrison and Thraap Sti. 
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If you tike to handle tine toot* os much os we 
like to build them there shouldn't be any ques- 
tion tn your mind when they want to know what 
you want for Christmas this year. Suggest one 
of the tools you need— 'One of the tools ihat 
make work easier and better if you moke your 
living that way — one of th# tools fhol make 
pleasure keener, if you use fine tools in your 
home shop — Starrett Tools. 

Run through your Starrett Catalog (if yan've 
mislaid it, ask. us for another — Catalog 9^ AP") 
and pick out the tool you need most 

THE l , S, STARRETT CO. 

World's Gw>t»i Teolmakon 
Mflftufflcfjrtn (Tf Hptkmwi 
Site I Topti — Standard Aetucoty 

A THOU MASS , U. 5 A. 


A rtw iugg»riani Irflufl Hit world t 
Gftoltll Tool Mahers, tor 1 He sc! than of 
Iht Grtol Annual tfifiil mas PrDtaemi 


$Torr*H 
W ipr D-melt-f 

Ns. 33,0 


Jlarto+t 
Oivid-Brt 
Ho, $0 


Swrell 

Cflrtb-lrtoiion 
Squsri 
No 11 


Starrtlt 
Co I Ipaff 
NO. 79 


Sfarrttt Hadk Saw 
No. Tjf 


m 
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musmEMB 


Selling NEW 
Specialty to 
Business 

and 

Professional 




\ Four V 5 Soles Daily I 
\PaYt 288 Weekly] 


JtjjH; what you've walled tori The world S InTgCSt 
ftj-jng—Bei] Telephone Company, National Radio Ocm- 
pnny LuAill* ErtauSSOu University, It Of buck 


and tomjuiny. and hcutee of 0 there rationally known 


= 


WHAT IT COrtTS HIM! He (Pets a sSgneii ecrl tft<Ti t c m 

of (Than n fee proiettlcis 1dm, bached l>y a notional JJ 
orsaftSisallon. Yon jiet portfolio of ikizatsne ietle>rs ■ 
troiii Uie world’s most famous ounce ms, Show inla m 
amazinx xoWLully, allow the iCTtcrn, take the order [ 

2 Blses. — one coni,-? Kf.-vll, sells ST.M your prolit Sj.M; u 
= the other cost* 3u-0fl, wILs SIS. TO, your prnlit 510.0D. m 
EuofttiOUb repeat busltHBSL tre rn ondo oh UTOflTP rhini 
m iHtb-ftaetttH— write for proof of jiruiire «r* to -?iOd a 

m week!' You uet proflt, on all mall'Order biiBiUBM IfOtrt 
your Terrlior J" E 

S165 FIRST DAY 

m Watte by Walker; Si 500 & month Clew from M. L. m 
Tardy ► A. It. Almond netn Sfi.eXH! Href yeajf and 

■ EoitJk' better all the liaitc J. J, ^chrnEttt in Sn.fMK] 

■ Class for yeurtu I, O Walla allows SIb'.ll probt ni u 

» spara Time for one momU! Juflt a limited number m 

2 of opening. Hurry, bfH' 0 — they won’t be left loot U 

no w l Write, 

r. E, ARMSTRONG, President 
2 Bo* 601 -C MOBILE* ALA. Z 


■m 


NEW VEST POCKET 

ADDING MACHINE 


uirciicsum 

tmuui uSA 

K'INUmiUI W* 


u □ u oo at 



ADDS, SUBTRACTS, MUiUPUES. DIVIDES 

Docs work of SUCH) m acbltic. G ua rantecd 5 j-owf 
NOT A TOY, 

Made oT steel and 1 ri il rn. trnr t Ihle. Mill Ion dollar 
cn pacify, Fits In pocket- Will not make rotatnfcea. 
Po simple child rati operate It. Instructions bur- 
nished. Ever}' body should carry one for bgurlus, 


FREE 

TRIAL 


*2 


■SO 

T*»l Cut 


Sens no honey — JiibI ; nr j tidrniB. W r pill ( 1 ; 

i in ir T ’l im I ri. Oft ! »' ' * Pf-Jf T *- 

(Pi Mb f-“ cnatn PopIbcbI. Ill ■ ■ ■ -i ■ ! . ■ I , 

additHBkl is LtBOaf'rdiH Cue. If • ■* -«--iS 51'. u j-.. ■ 

toil r^a eti yaiiff aiOMjr b«Mk. T HOI SA N Jj!-3 i. ■ F Sa i 


!r>'-l eti jfii 

__ . FtED DSERif , u .„ 

in , I TTiii ii lowen fmF+d riFB^Ibat !-nkiiJB-Uif tnsdf. W hj 

tjUararneru nmre lor interior ■ m i-l*r iy r>»t r " umIb/ Ifofo t h-i *d, 


P*J 


- — ■ ■ ™ ™ Mail Coupon Today — 

DA TTY CALCULATOR MACHINE CO.. fHJUl U FUClL R EP Si 
Oept, 41, P. O. Ko* Hlff, CHICAGO. ILL.. U. S, A. 

□ I am enclosing- S2.50— aeBd adding machine prepaid, 

D Send Addrucf kfachino C. O. D. J2.50 pUH Ifio pontaffo. 
(inr additional to Leatherette Cime) 

A T ame. + , 

Address 

City 




MM 


State. , - - 

eoDiTiinion *sif L*e*lt«rjF ppopuni! iTii 






We furnish you with all the parts 
cut perfect, No trouble to fit 
tliem together and in a very little 
time you will have a beauti- 
ful ship model that you ’will be 
proud to own, placed on your 
radio or mantel and lighted with the electrical 
equipment that comes with each model. They 
give the effect of a ship at sea sailing along 
on the quest of adventure. 

Wc have the following models, all parts cut 
to fit jind ready to be put together, a complete 
diagram and instruction sheet numbered so 
that you cannot go wrong. 

Flyinft Cloud. .&}$’ loiiH, 7 M r wide* l* F high. 

San til Maria. . . 27 r long, ifT wide T 25 ' high. 

M ay Ho wer . , . . , Sfl' long. ID' wido* Jft' high. 

La Pima 17 ' Eong, I 2 J widt, 2 h r high. 

f'on&tituiion . , 32 ' long* lft # wide, 30 ' high. 

Every Model Guaranteed 
Money Sack It You Want It 

We wilE pctliJ you nil}" of the above tnodcil* C, 0 , 1 >. 
ttnywherr in l he [’nired Stales. Money order or cheek 
mpst accompany ail foreign ordere, 

All Ttiodelis shipped Fame day aa ordur is received, 

Model Woodworking Co. 

Dept. D-l PERKASIE, PA. 


DON’T INVEST 
Until You IN- 
VESTIGATE the 
MULTICRAFT 

_ The grentegt Invsrtl- 

^ ^ tion in time and labor 

asvlaj* roach inery. r Fha tnrreE rpvolves. Any desired tool Jlittuntly 
ready lor use. A ooeEHl will bring lull part Jeulare. aend fur it NOW. 

TYstnwr Machine A Twl Co., Detroit, Michigan 

HO Volt — complete plant with all 
Wiring, Fixture* and Lamps for 
7 rooms $J47.S0, 

Oirect-Tfl-You. 

Ideal for Forrnz, 

Camps Rum- 
mer Homes- 
AIbD runs Household Ktecfrlcal Appliance!?, 

HUitall it ydureeLf, YVrlto fur circular, 


ELECTRIC 

LIGHTS 

ANYWHERE 


D. W. ONAN & SONS 
21 Ruyaffton Att, 

MlnlUlptNf, Flfl iFinnota. 


*147“ 


Write Today 
tot details 


ONLY 


Establish a Good Future 


$50 


00 


Beisser Key Machine Company 


down and 

$4.00 Weekly 

Starts ft business 

Of yournwu — NO 
i ■ \ I u- cjexu^Q Bert- 

” e--, r , instruct 

' llHJIkS fLLcnL^JswJ. 

’ ’i iie only key 
mart line tbaf 
ruts A LL typGfei 
of hey it. no 
h and - ft I [ bft , 
Make ftivf Reyn 
by rmmbar of 
ttM?k wit bout fttll- 
icijjc luck ay>iJn , 


407 Fort St. End 
Drtmit, Mich., U. S. A* 


Ship Models with 
Electric Lights 


6 5 _° 
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New FREE book quotes 

Reduced Factory Prices. 
Lower terms— year to pay. 

Choice of 5 colors in New 
Porcelain Enamel Ranges. 
New Cabinet Heaters — 
mssuji, 200 
style s n r d 

BSPOs. Canli or 

easy terms. 
24-hnur shi ji- 
nn? ills. rtO-diiy 
F K E E i rinL 
StiO-day tea t. , 
lUitrreL 
750 tKlO 

for FREE book. 


«* 


4 


Fumasei 


Sutisfaetioti cuar- 
aE) yeara in l.iuti 
cuatomera, -Write today 


KALAMAZOO STOVE CO. 
3 l JI Rfrchi’fHgf Ave, 
Kalamazoo, Mich. 


“A Kaaa.m.&.zi 2 ii * * * 

Tr«d. Mark Acjji± t<i rtS Direct to You” 





Do the Finest of Pattern or Cabinet Work 

";k h H&A JOINTER 

.1 linn lirnjei :ie lfU>(iir-dri veil B^ulpMEBt ol 

fin. "i -.i.i-i-i.-iiL-ji hjid blinolnre MJ ijnkT 

jiiT ilL [iInjiIilC. ju-imiii^. I^v.-Liiic n:id ratn 

| i i u’cF-rtiXobji. E’tud itirii ii.» j i . l r i- - 1. 
i - . 1 1 . ni -• Li* L. 3fc,\L B, P , ri dtily nrirf-d. Wfi lr 

HESTON Si ANDERSON 

SOI Marfcet St., Fairfield. Iowa 



ALLIED* RADIO 


CORPORATION 



Extra Nonei| 
This Winter 


Cash Business 


Build a good, steady, permanent business of 
your own that nit I pay you a handsome income 
all year 'round, filing saws on the Foley 
Automatic Saw Filer. Very little capital re- 
quired — buy on easy payments. Make money 
white starting. Paul J. Davidson, who does 
spare time tiling, writes, 11 *. # + have made as 
high a* $12 in one day* . . . My business is 
increasing all the rime. Will ^oort he forced 
to derore my entire time to saw filing 


No Experience Necessary 


It is easy to file ail kinds of saws on the Folov. 
After saw is put in machine and simple adjust- 
ments made, it files automatically* E. D. 

TuiiEti'ii writes, " Without any previaut mechanical 
experience I nperateJ my Foley stuuic/i by the in- 
atructicms received «■ ith maf/iiW." 



Start Making Money At Once 

Yim u-E13 pH. edl rlu- EmihIih-m?- ytm fim hnwll*, jl:-i m- 
sofju As .van let pen | il<? know you have :i Fr -ley Filer. 
No danvatuiinjU Others ftrt tiiukin; hit! monty with 

rite li’oley — -YOt’ fan kmi, ^-imI ( l du|mhi at uiue for 
tfte PI tin . 


r-— 

Foley Manufacturing Co. 

247 Foley Bide-, 11 Main St. N. E., 
MINNEAPOLIS, MINNESOTA 

PJe’-hho mu complete i nfonoat ron about the Foley 

Fdtr jiod Free Plain forpeltinj? business. 

Name. 

Adtlreaa 


City 


Rtftto. 




m 
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SHOOT 




THING 


Here is that fftjTjL.njN j.r^r:ijirlv ji'jmp 
bey a every whure are tttrJltmf to, Si r>jj|e 
Stroke ou la hoota a]] others. Two to three 
strokes now give full shooting force. New 
rear peep sight, Icnk^proof valna, fully eri^ 
cl*9vd *rti*n. A beauty, Amazing accuracy. 
Full factory a uarapt*a,-ft>r one year. Uses regular 
itr rifls lead shot, Photo shows flattcnitJB- jwwtr pt 
1 ft. on steel target. Tha biggest nwacy’l worth in 
gehurno mlr rifloit ever offohed. “ 

" The Shooter's Art** 

Tells how to hold, dinn *nd handle | 
rifles ; helps you a 1 1 iile others j.p . -or- 
sdi • - 


r(etknewle%ecfg(jns. tilvtifiel* 
that m>k® crack *h*t*, Con to instCC U Q 
Eafoty and common sons* iDsnur-^***' , 
lions every pfcrcut hud boy Bb^ld IQI1 AY f 
have. Help* in milto boy* lead era, *> 

Your COuV froa. Write at onn.t 




te at I your (faufer'p 
9 ancnCpflilpstfi 

NEW" MODEL"C* 

BENJAMIN 

Genuine Sbimp ^JiirJiifle 

ilNJAMlM Alfl RIFLE A MFG. CB, m*. Sioadwf. St Louts, Ma. 

The man who hliiiiiefl getfl nhfliih Popular Mrthankn 
Press- will ailviHc you what books to read tn orfvmifr in 
your trade. 2(MJ East Ontario Street, Chicago, Illjriid-.. 


r 



MOL me 

PORTRAIT 
ENLARGEMENTS 

* yy cutft 
FROM ANY PHOTO 
or SNAPSHOT-* 

SIZE 16 x 20 INCH 

i‘*r smaller M destradj 

The usual prmeef Diia work: 
is 35.00 but by inking Hdvuri- 

I j tape #f this Sp«ial 

&. Offer you can ttb>. n beautify! life-3 ike enlara^ 

■ men t, of that nvoi-ite picture of mother, dad* 
■CwEsethCart, baby or any friend for only 9B cents. 

SEND NO MONEY*- Jurt mjiil ns the phfrto— any eiM CFuU 
liirare, birttor group)- pud in about* week you will luiveyour 
enlargement imariTitccd never to fade. U wmee to y«U 
On jirn vs! pay postman BSeplua n few cents poo Lone, 
pr send ona do liar cask with order and we pay jk«f cage. Money 
Lraek if not detEghted. YoJ run send v* your most trrasured 
pbetoirrsiph. It will be retained to yuu unharmed. 

CDCf Tn at-det toudftrllW thS« rcmorltPhLg nflerw-c pefv] fr«J 
r ntt nv jy, tTfjy enh'rjfunent &rdeTe<1, f Klthly "““Z* 0, 
Hand Painted nunuLlurc 1 repPMURctJon ot lb* pho*° 

- 1 ’ ’ 1 '— *■ **— rpw'rpn- 



mmial 

ratmt. 

j®ur 


1 Painted nuns Lure rrtHWiirucin cl in* 

tiiT-M aLine arc worth Lriu whole nr ice e-baCRed fnr the f-nbiT,. .■- 
. Tnkc adrat»c or tW rtoJlp Amazing Offer and *c nd 
order bodnw. DO IT NOW. 


! ALTON ART STUDIO, Oept.4fi 
! SflM W«tf 14** SC. Chicago, lit. 

! Ph-sae enlarge tetifllirAH f tin' rn cloned pfceTc. 

■ Kvlum eDlwTffwent iii>d t K&P* Hand IJ’aitllw 
I miiiintuns. -C . O. b. pi nn pMtwi- U F i I.W1 

j ip '-'dyhtd you am tv M'Od piiitiiet paid.) 

( IKarnft 


C hcch Size 
Wprtted 

□ M*iO in, 

□ 19k IB Ki- 
rn 1 In 14 tn, 
Q an ID bn. 


AddTcna — 

Tli-wh _ _ Statu, 


Since Early Childhaojm 




Infantile 

Paralysis 

After 4 months at McLain Sani- 
tarium, William Peacock, IB, 
walked Hat on his sole forthefirst 
rime in years. See plumes smdlerwr: 

At, long as I can remember 1 walked ew 
the iprt uf my lift. foot. / had ntwayl 
dreamed of t^e time when 1 would walk 
fiat on my sole and MeLain Sanitarium 
made that dream a reality. I will alwayt 
ipeak a good word for McLain 

WILLIAM D, PEACOCK. 

& R. No ¥ g, Aihbum, CttTgia 
McLain Sanitarium is^tabiished 1B98I 
\a i private insrituticuT devoted 
to the treatment of 
crippled F defomtd and paralvred condi- 
tions general I y. No surgical operatioct 
requiring c|i tbtefWrn Of general anaes- 
thec<c3. Piaster Paris not u£cd. Patients 
lyreivvd without dtJay, Parents retain 
full charge of children if desired. 

Write For Free Books 

"'Deformities and ParaJ jtsis,” and ^Re- 
(erenpts,” which show and toilofMcLain 
Same a 1 1 urn's facilities for treating 
Oub f-rjft, Infjntjlc Piiralv&u, Spinal 
Diseases and Deformities, Hip a nd K nw 
Disease, Vf ry Neck, etc. AljoilEuiltlieJ 
enaEarine, “Sanitari urn News," niail^ 
free e-i'Cty -6(1 days. 

McLAIN ORTHOPEDIC 
SANITARIUM 
Wi AukilAv.^t.Loiiii, Mjnoun. U.S.A- 



posts.kstha frmtfflntl yegetiiljlv Liratc:9 l BRIHCSTIf 
iLnd bcxaii. iili i r.i * 1 3 Ri ti blanlci Lvr furf.iiijMe, \ -VA ynt) J 

eta. Ii-t.itfl. bLiKi# tetn l.r,-VTLwd. HrtNJm4 br y v u J/ f 

i'-v taMTiop*. iiiuber ^ —i ^ 

. . ^ <*Qix«tW*, I'd* tar rUrif 

_H ^3grg'-^ r H"" - ," tn * week. « c.e «w ki. 
t - " ; - Ova bv^ld diFtelfrom 

r - -- - ■ - >;•' fnr-irrr WHIiMh 

Icr f *3 i KT^l- nriiE free 0«ek iL.iw 

' .^’i, I ...i- Tn Msk* Ijjeh1m!T . " 

^-.yV-'' h E l . saw m ach INERV CO. 

SDK 1D*-F PUti VINT HILL, «*„ 


New Metis 

StrapWatch^ 


. Ulwik# 

gjjp^j In ■qiU 'ru, fifgtfifim 

jriaanid c-r cuibiuii 

" B4fpA price. R^Jiijm dial, 

miti. uyif ii pAT . g ^ya qs l fless^ 

>««]?, Tv f -p«>CTr3B*tcr tk®. JENKIHSp 
Dept- 23-F-i. 


AMAZING NEW TABLECLOTH 


appeamu'-t— was he s u-i - ■:- 3-n.*:n- 

dering. Slain proof. A c FN T i 

Docanot enek , jwel. n 1 . ■- . ■ _•■ ! 

S;iVr j time, EaUpcfry ■■• ■ •■ f. - ■ 

ibiM.:, AflyepiecewC ;^VrS id/® 
given to all ageMi. 
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Ski Perfection 

is summarized, 

in the Weirds 


Northland Skis 

Any Koud fikier will tell you 
that thi-rE! Arc fiu EfcJ-fir pkia 
made for jumping, racing, 
or nU.-'rmtnd rntn. 0 out of JO ex- 
perts, apd frit National Cltani’ 
piemg F>ki nn Northlands. 

Milt lot Utt lllufrtltfl hinfcJd, "HO! ID SRI," 

Northland Ski Mfg. Co. 

World' ^ Largest Ski Mfrt. 

3 & Meniam Pk 
St* Piiul r 
Minn. 



Auto Clothes Hanger 

for Tourists 

HawTy a* ;e Ward no hr — 
Holds hnts» coats, road 
maps, clothes, pui'ses, 
unyebing— Out Of the 
way. Stipes on window 
in £l jiffy, Ikies not. 
interfere with opening 
or doling — Wunrlerful 
souvenir. Send for 
sample. Box 30 for 
S i. 00 . Salesmen wanted 
ever> r where. 



FRANK SAXTON MFRS, 13 Adrian St., Elissfield. Mich. 




MOULDS 

For Making ToySoIdiers, 

r.. j* . . j"L . * .... j.. *. i. -l 


K£Si 


Fly Tins Combat monoplane! 


Ttilji re*llatlc rar.jr of n military 
n ■ch'pljr'.c U an unuti ally larai'e- 
f'il iSVw- 11 inn ■ n[*r-p - 1 IS Ira. 
Wflirht oblr Will 1 0.L •* rift 

!>>■ nitrii pi.i»j;r and fly n»rr Si? ft. 
Markl-'R-B in r«l and Mur, Can 
tie *biri:<( in 2 hra. without tools, 
ConpiTurtion ih?1 IucIuiIeh li-iii. 
Aluminum prwiMUpr with ahafl, 

14 Id. disc wri^ala-. *r,wl ntmtn,. 
Euhhtr b-anil iru'ti!<r irn >1- p,M ^tlicr 
purt*. with clfar dirK-rlionH . 
(>innpli!t* jirt. psirk«d In un- 
br tali able rorjU^nti, nnljf SI SHI, tiOKlsuHid In U- &■ MuL Croatia, Order 
today. SauaJ sallon or nat-F^y rnmfctfaiu. 

The MIDLAND MODEL WORKS, ChHIfcotbe, Ohio 

(Wecannot tmiha C.O.D. uttl pcei<< clejs. X o rata ll eu t nlou uo i&tiwij t 


With ship Moult! you can ntfttte many IJliMlRKPS OF 
CAUTINOa, whole Armlrs. Outfits, IrirfLirlliie' maferirtl. 
ior cantinH, enamel piUm-'i mid evcryinJus eoinillicTc.^i.SO. 
Fjwy pnou^ti imi- any tm.y to mil he ftlltl great run for 

K rowti-tiort. SjsOtt fur the whnl+i family. Write For 

lustrations of dozeanol putter nm you fan tun he. 

RMRE-A-m CtlMPm. Drpl. E. IfiM Boilon Road, H. T- CAT 


AGENTS: 

Thfr 



P»t*nti PenrilnE 

SAMPLE Stk 

■a '»■ nxn 


DUC-PAC 

li * Whirlwind Seller 

Dllfrhu: holds imcRayt! Cigarette^ also rccutixr 
book [fmEehei Hi i^pecliii id F Jew ett side. Variety 
colors baked enamel also pEaH*i|. Most miL- 
venlejil little article ever Invented A sale 
every time shown with big profit, Ileiuu IfiJt 
girt men mul women. NoihLnjf like it. 

Write far full particulars 

MUTUAL SERVICE FACTORIES 

Desk 22 — 522-24 McKnight Building 

MinntiEwlia, Minn. 




yn/t V Mn JiTfl In the lifTtn Ssnifu-.' 

i ears /%go tnwri 

livpd Huia Adam WurlltIM, ^i’jiiUiar Vi -a in 
Maker. Hie «hot> »u a *.• at Luring l lneo 

tor moaleliDia of the titan*, far be wbb ■ 

true erafiAm&n^ 

Whim he tiled hJa itap prtuad into the 
band* el hie vldeat flon, and for seven 
general lortH, down to the present 
nay. the drsfoidsiib llanf r\ 
Adam Wu ilitlct tvava Carried <M ' m V 

hia work. 

Tii' iy Jti every WurlEtacr '' 

iq wlLI find a Mr 


W mdtnicfHJiit .. . 

r o'j ai i r s"„ a eiisu'uter. that 

f.: 1.15 ■ . : Ci'irm frflCtl TOO ■' C!l(- W l- 

I RjanuTfcetus*. fl !■ tki* 

-.fc-hAH"! « tbftfi* h-hViJl 

gtctAratioDii of mu*Je • 


any Wlirlitzer Instrument' 

in your 
Own Home 

v°y may now have any 


I Wuxi It zer instrument for a 
generous free trial in your 
own home. Examine the inst m- 
trtc j nc f show it to your friends, 
play it as much as you wish. No 
obligation to buy— no expense 
for the trial, Wc make this 
liberal offer because we want 
you co try for yourself these 
wonderful instruments, the re- 
sult of 200 years' experience in 
musical instrument Building, 

E-.u.sy payments u,rc; arr.mgi'd io 
1 'uur cDnvrn fence, Tlvis i-v V«ur appor- 
tuiviry t£> irv a famous Wur!it?er 
instrument in, your own hufflt, 

Send for 


The greatest mtfircn! CAtdlOfi crcr puH. 
livh^J: Over' 3 . 0 UU articles — every 

known Instrument described and jUu-^- 
t rated: many of ihctn sliiYwn in fuii 
Cobrs. Gives ypu Ipwepf. prices and all 
details of i'rijil, E-Ujy Pay merit 

f lan. Alt sent FRHIi-~no ebli^auon. 


THE RUDOLPH WURLITZER CO„ Dtp t. 1771 
117 E. 4 th St., Cincinnati 

Bni'l |n ‘> :ib„lipiJ7|y fiiT. jruw dh# dlu>«rnic<l cMul'ir. wfik *ni d^^rliiMbn 

ill .wry bwiwn m i ;- -f njnont Al»n r - I int; .'i«w II ni^y try sbjt iiairiUncul m 
my !iwn i,, .■ * ■ iiid icr i e IjliemiTI UMiblr timti Nr> uliluiciuu. 

Aj nr , i ■ . ■■■>■■ . 4 .. ■ ■ . ■ 1 1 ■ ■ 1 1 „ , j . , ■ ■ ■ , ■ . . . .....kd, 

jidifTru. ... . ... . 

L fc . ... + , . ^ . ■ . d, ■ 4 L J 

Jn if rri-m#* 1 , t-iJ ^ , . . a , . , , . ,■.■■■-■■■■■ n.. . ■ . . , . 

IH vki?k |r f*li aTP RvJrmrf^ 

1 W* H ■ ■**■#*«■ il-feiiti iiniHii mm ■»«■! 


C+ipp-rurSf, 3 U:i I*. J Cap Rwkli^i WariitHr Ct, 
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SEfeD 
FOR FREE 

catalog 

2M0 

Illustra- 
tion t 


CASH or CREDIT 

THE OLD RELIABLE 
CREDIT 
JEWELERS 


IOFTIS 

■U BROS.& OO, ^13 

n 


Dept. H-834 

108 N, State SI 
Chicago, ML 

T 


We riding ft in g. Tl^ 1J Eli tc + ' 

solid IH-k white gold, set 
with 5 Diamunds, SlS.TS. 
Solid If-k gold, $5 and up, 
Solid platnuim, $25. 


Satisfaction Guarantee*! or 
Money I'kirk. Gtiods sent 
for your I RES EXAMIN- 
ATION on ruquesL 

CREDIT TERMS: 1.10 

down ; tiplflnce weekly, 
ifmi-munthlyflr month- 
ly at your convenience. 


Buy 

Mow 

New 
Elgin 
Wrist 
Watch 
No. 940 


—A value El^in has never given before 
i n a watch of this q ual it y. 7-jewel El pin 
movement. Non- la mi nha hie ease, mesh brace- 
let, $37. SO. $2.75 flown: S3. 75 .i month* 

Give “Her" a Beautiful Diamond 
this Christmas ! 


Sparkling, blue white Diamonds set in artistically 
designed rings of solid 18-k white gold (except 
No. 907, which is solid 14-k green gold). 

HOW TO ORDER 

Send first payment— State article 
desired— name of employer- 
kind of work you do — how 
long in position— age— 
married — where 
live— how long 
there. Strictly 
Confident 

No. 913 ^ tial. 

$150 

*375 

A Week 


Man's Elgin 

No. 913 L-i-k 
white of Bfeen 
Enlfl filled casts 
$27*«bS2,7a Down; 
$2.75 a Month. 


pUN 


flEAT 


NlfijSS 


EVf 


FOP 


Big Caflh prizes Are won yearly 
by fmiLrotunti*. ^tllJ I Op Pxlay 
for 4^ psip.e si 1 ■ v - L t : 1 1 ■ d cn tu k>jr 
a i id f.H . 1 ,i.i - - 1 p.»i rrii'si 1 s.h, Hurry — 
it 1 Lime to frjtH*. 

MICHIGAN MODEL AIRPLANE SUPPLY CO. 
47S9-F Grand River Avfl. OetTftit, Mich. 


Keds 


At $1.00, $1.25, $1*50, 
$1.75 find up to $4-00* 

United States Rubber Company 


NE\N/ Carry/m CdrNet 



Kn^pc-mi* fruin top of your 
PJir. Carrie# pupf t^. olnthon, 
rciJip* mul mfi.-r iiiiiulS itrlif L-t 
in nCat, Pafr-, earn pact pwi ticra 


AGENTS 

MAKE 

# l5-i£5 

A DAY , 


1 


Meets instant 

nppruvul ■ Cur i iw u <: r j evr-ry v. Jn fc. Tidd- - r > 
rsiimitf^ to instivil. Apents wn nt «l. Write f< »r KUK I ' TRIAL. 
OFFElF THE GRACE COMPANY, 1 % Grand, tlei Maim. Uwa 



ClfcinB-t, tn;Yr1, S:lJbH;iry fbWilff marie. 
J'lisdi tfip — Lisin's tlifiiippc.'tr pprijijm buck. 
■B elrn>«s. fu-Jf tightly". Nn- more tushes npillcd 
r.ijv r 1 iktfi — t:i i >!v* . etc. No cin:ir, fi c :i rt-i ! c or 

mp-b-h eniln in Orfc-r '■ - * — ipulri:* liankllU CD • • «b< 

j.i-ii!n:r.bil„. I'l.-.il fnr fi-'T i* — cfTire 5 - in wi. 3 #— *et ii r-v where 
At lenitive AncirziMhcr , Soft ierl. iftiof n tar bhie Itniiih. tfemd- 
■Omh* Hi ii-Jti -1 Mp, JTenil lirj -Fr.1 I flj , Jijnl i qipu- nn>l Mhtn«l«.. > 'n? 
J'orTjr.ar, 0 [t]y S | . 2 !) ar.il f» '.GW <rhl« iln'si re^'SuY.i, 

L. A. Kiclu r, 2458 S. St. Louis Aye 1 ., ChiCdgc*,. 111. 


GIFT 


AGENTS AND SIGN MEN 

Nnw Miking 550.M to SIDO.Dtf and Up Per Week Selling Our 



GOLD LEAF SIGN LETTERS 

For Btcranud atnef wiiuSowe. board sigiut. Eniekn 
mid slua? flbiiis w* &tan i^ajce id H.irdcr script 
eJana aim LuaLoess eiuiiSutnif ntoely or by ilia 
tliouarukila. A permanent 5 'UiiJ n r hh . N« cun It ^ l 
or cipcrlenco required, Bl£ dminnd In 
cycry city. StitnjiUs unJ Liffrofur-r F'rrr. 

CONSOLIDATED SIGN LETTER CO. *aBSS.W 
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Faster, 

Better 

Work 


AIRHGOM 


can l>e done with the Ar-Coii Vlililnol workshop 1>eeause it is 
designed and built to provide the power, strength and accuracy 
essential to quality workmanship, rather than as a makeshift to 
sell at a low price. The motor t for instance, is of the su|xjr- 
efficient repulsion-induction type, ball-bearing, and delivers 
full J-j ill 1 at 17150 r.p. m. And all other units a™ built to the same high stand- 
ards pf quality in inn.teri’T.J and workmanship. Whatever tin: Operation— 
turning, rip or rroHscsit sowing, scroti Rawing, samlins, HriTniblE, buifirtfj, 
dritlitiK — you can depend on Ar-Con Ihilitool units always lor the power, 
Kpee'S mid accuracy m neressaTy to your satisfaction in the use of a liotaa 
workshop. Truly , Ar-Coti L’tilitocd 1 h 

“The King of them all " 

THE AR-CON TOOL CO., TOLEDO, OHIO 


Free Trial! Easy Terms! 

MisIL eon [ion tor fully UlUiUHatB*! Circular, tbiscthor 
with dctuLla of [CS-dity 1 IriuL olfer and lllieml time 
1 1 : i, '. ri i risks itbldl'iSiK fo cohppLEte 01 Mit or amy unit 
or coroinniuion ol units you may desire. 

[ The Ar-Con Tool Co, 

I 50G Fa*. sett St., Toledo, Ohio 

fc-Util eomiilcta Inform alien, prices end icrms go 
( Ar-Con fjtltltooa. with detaila of HHlny trial 
| Oder, 

| Hums. ................ i . 


| street + . T , ....... 

I City and State. . 

| M 



TTnusuftl opening fur live agents In every |■:■cal- 
ity, AtaHc SS.OfJC or more n j ear— casll v . Fugo 
—the Instant aim mri autorrinlLc life cxIJriffUtahtT 
—la needed and wanted in every Inane, fltore, the- 
atre, garaga. nhop. school, automobile, etc. Chwip- 
rj:-t £lfc protect ion available today, Silhfe i £ iO of il I , 

1 Qt. Size £5.00 2 Qt. Size £7.50 

Amujine M-ns^t-nniJ dr;m-*p . Inil inn elinelic* mIc — < twli au #sld 
eriHi ether*. Te rr i to r t foing Cn-’l. H ^ i r ■• -u n»«i tv* »fim Urfui 
Aut vl I, 1 HAKE tilt' Hid JUO.Vii-. 

The Nitimitl PofmetaJ Co,, 653S Mctla Art,, ClrreLand!, Oku 


Photo s 




Site 14x20 InctiE* 

i-'iT n price tar full! lungtji cr bust 
^•rnirrocpii, liuulr-repe*. urpeE eni- 
■DnJn, i tc., crilnrRCiHc r:ta af my -part 
vi ffTT'Qji fiklvrv. S^i* retain of 
mi ewDOHflDkl phstsjroar*riK*a. 

SEND HO MONEY 

a *r..'>'k TciMrill freet-fe STouT b-rvilif uli 1 i fe. like 
ettlafKrrneat aiie IQnSQlD. (tUBratstoeil mJdflnn, 
fa S' pi -iTJin 9 So pine poAUffr OF «iMft] fl.tHJ 
Wirtb iin>T and p-e I'-ny u-ihU**:". SPECIAL 
Vli& frari anlkrWMJaft w® wHI X, frn'ettn 
eOn-J KRtii: nh.u.M-J-’.inUNJ'raiule'-y.re rMLUJrrfcW 
reproduction af p li do MuL. Take edruntarv •ntnp 
Of Ibi* ®rmiii , r‘# «Wcr n **44 jrigr photo ti'dari 

UNITED PORTRAIT COMPANY 

i*52 4 x«*m ft**. D«pf. *-JM Curtzm, in. 





5aiv$ 15 Cords 


Us«d by 

The United Stales 


NOW — 

GET MY 
GREATEST 

Log Saw 
Offer 


Feitrst 

Cutting 


Government 

It'S easier. HOW, than E!Vflr before to own tbbj fastest- 
CUttlns. eo-siftssl- moved, mowt imwerfuL Log Saw. \n:-w 
you can matte hie nmney xh«(bk nrewcoitL stuvo-bDlt.^. St®, ehlnKlB’ 
timber, etc. W RITE TODAY Foil FULL DETAILS. 

Try 30 
Days 


— f)Mh: WHOLE MfIKTII lie th^ 

C 1 T.TAWA n.t pour dwq mwiiif. hjvezr aan' 
ettippi-d on trial — 


Make Big Morey — 

bidnica »i.r S-lfi.iJO * ait- Gc 
Int" the ivchkL tiunHir-hn. Don't let 
the lart of N'hlIv mini y t-:op you — 
Camumbetr, inv II un v.-r j imay rnj-. 

To Sevo Ve<u Frelibt — and ztt yowl” h**- 
rihirie (r. jririi n itut daj'fi after vmi unl-nf, 
nr r'-*rfr*t to weg uf 


Backed by TC-Y^ar Guarantee iw] « h ha sanfoosF'™ 

F D r r Semt mn rmmr 4IH:I ail.lrm.ii .1 i a tHjnteiri.1 turljiy Fill- n.r WnhiSprf ill I 1 *W P-ilLttim 4lf +ho 

& 14 Sewlnt KiKfrWpvdto. ' r Ho Ur Invwpiljreiet— It ‘"'lit help to rank* bi* mo nor. 

C F W 4 RKFR Fra 0TTflWA MTG* COMPANY 

““ r ‘ m fT.artJV/ifti l-ruf.t 1T4B . L Wand St., Ottawa, Kan*. 


Puts the OTTAWA 
Workina for r™7 


3 50 Cult > Mi mult ! 


Take any sole Inif 
— tu a Tew hecuuitn 
St's ail sawed up — * 


Tvitrcvu t any 
hard work I 
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|P r , a. MiteheU, Spokane, M'lJJfh,, t™ a prise Of 110 
&Uh ihU, photo of his home vwrkxhop. Send m vours! 


Finest for Home Shops 

T HE most important tools in your workshop art! 

good a£vws to cut worn! or rriCtftl. Select the flutist — 
ATKINS Saws, made of the world-famous "Silver 
Steel 1 ’ that cuts faster and G&aier, holds its edge longer, 
OUtlaate any other a&W eteel- 

ATK1NS makes raws and cutting tools for every use, 
Helow are shown four favorites for home BlftaEltn! 
Doiens of other Cue ATKINS Sawn — at your dealer h. 


ffltacff. ^(T?frr u5Ilri??* iSMl? PdHrt? Waot 

p, rreeffan PasefJ-Cflvif Handle. 


Circular, Rip. Cross-Cut and 

Hf tf re SawrfoTfa.it, mcuwu work an any machine, 


Nickeled Steel uftimtoble frame. Noa^feokulile at 
riUrer Sleet Blw-End Blades— tn I SfcF times faster. 


Jtlwr steel Narrow Band SuVX for mad math incr. 

&pnd coupon belnw far Four valuable booklets 
BhoWtng all the siawg ATKINS makes for home 
workshops* 



E« C« ATKINS & CO. 

Eat. 1 B 57 426 S. llUltoia St. 

Indianapolis, I nd. 

Send "Saws In the Home," "Circular 
Sawfi,'’ “Dado Hefula," ami r 'Sjiw 
RanBfc": also information on your offer 
to pay 310 for best home workshop photo. 


Xante* 
Address. . r 
My Dealer 


.1 



FOR CURVES 


STRAIGHT CUTS 

Crescent Combination Snips .will 
cut curves, of -it straight line. 
They may be turned either tight 
or left, yet will not bend or 
kink metal being cut. A new 
pattern combining o&UBual 
shearing power and enee of 
oiwtr&tioii. Can be- started in 
A inch drill hole and wtH cut 
a circle with perfect outline. 

Specially forged and heat- 
treated by an exclusive 
Crescent process assuring 
lasting keennftBSr Absolutely 
guaranteed. Ask hardware 
dealer for T412 or T47, 

CRESCENT TOOL CO. 

Sid H&mwMl SL JiiflieijUiwH.N.Tf. 


CRESCENT HernCTway TOOLS 



T HIS great 10-tool kit at 
$3(1 celebrates our Kith 
Anniversary. A Special 

CORNWELL Qff*r, tb# **w* 
. Ji^L Ltrf" ftHili jrnn nrxMl r.ff 

dally 1#-, Qpfpc till. ±at at I.' nr Cl. 

C«V| E«,l of if, IllUlU, 

CORNWELL Ou.lity. 


H EUE are the- tool!? Sn the 
Anniversary Kit— IQ'S 
1' Flexible Wire Carbon 
Scraper, Flat Chisel, 

Hr screw Driver, 
opening 7 % <r length 32-l’t 
Hot Wrench, Fist 

Chisel, 'i'idf' Drift Punch, 
OoTttweU NU'Throd Thread 
Restorer. ‘Vi^'CSS Open 
Rad W ren rh, 7* CmTibrna- 
Tlon Pidc Cult Lug Filer. 
^i'SAEOpeii End wrench. 

COR N «' r.]_L Tin, la hivn Wfi un 
IkmiUtt IQ y fir*. Tlis if rpmWit- 


cun qwl;tr liM ibrrn (lia- 

choke irf inrr hcuilf. fycqr whvra,. 

>1 i ! j:-:-r . ^rc in im*.*, Entr t®el E« 
ft in (Lip «tr«wi(* G*»ini hand- 
mid* Crg*, Sw»«*li 
Mqlytfdwu m S t * ■ f— h* r J • n *d 
and haul-1 raalad hy ou r ipacil 
CDHnwm rrwtif. CORN- 
WALL T 0 S 1 wfll «-*.nd wwie wrti 
n . d itraina t hn-1 no- other locb eon. 
efidor? 

Order thi' kk i«£^y « 

Eiii.il the eoiipiyip £<■.>■ ■ &r 

[•’jr«Wnpl'’fr lien- R«rri^™ia^r k lhj,rt. 

n ne iibilllvt* for CvfiiwiH 
duality. 


J j ; ; 

44-4 i 

1 A 

i £ jj f+ 

i IlIT 


^ H f i ' \ 

i f nj 


1 ^ i If 
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PARKS 

WOODWORKING MACHINES 

Cabinet Shop 
Special No. 10 

*290 

With Mot nr 

You onsjFst to ha vp this 
lutndy Purke ici your shop. 

Cunipact, complete ina- 
rhine designed like n bift 
production outfit at h£th e 
n :nt , FI ' i" .r 5 ] kj no rr-fj uirett onl y 4 2 k 
72 in. Does any hiria of cabinet aod 
joiticry work. Writs for circular. 

The Parks Woodworking Machine Co. 

Ruitders of quatiip uoaduwittntf jnacftiWs .-:j V* 1887 

1500-40 Knokvllon St. Cincinnati „ Ohio 

Canadian F*Ct Wj: S3S Noire Pi mo Esit, Montreal 


Hie rule good craftsmen are proud to use and 
to show. Six or eight foot rules coil easily in 
small container no larger than a watch. Are 
both rigid and flexible. 

Write for $ix inch sample 
and descriptive folder. 

HIRAM A, FARRAND, lnc* t Berlin, N. H. 


TOOL CHESTS!":^ 

A eompido tine stiawn in the 
iy:ju Catalog, rroitj wnicu you 
can chooee sil/e arn1 style you 
(ike t?ES,E, Catalog free, 

471 Ct lumii ia Slftel, DaUun, Ohio 


Samples r>f 33 rare woods 
$2.00, 211 cabinet and 20 inlay 
SI. 75, or your choice $1.00. 
OF ALL KINDS &Us l^Uxiand-po^tpaUf^ f>« rrtoLW 

CRAFTSMAN WOOD SERVICE, MIS E. |2*J St., CHICAGO 


WOOD 


Th. FARRAND RAPID RULE 



Mechanics everywhere praise 
the new ^Hed Streak ” — the 
blade with the red end m 


Electric furnace 

sled from Simomls own steel mills is the 
ieaeon for the unusuiil tonglmcss and 
wear-resistance in “Red Streak'" Blades# 
Uniform, evenly set teeth prevent one 
side gelling dull and making ruts drift 
oiL They always cut straight and true! 

Test “Red Streak** quality in your own 
shop. See how they cut faster and easier. 
The first few bites tell the story. 

You can always depend upon the quality 
in “Red Streak” Hack Saw Blades. The 
red end, the brilliant symbol of hack 
saw perfection, identifies every “Red 
Streak” Blade, Look lor it when you buy. 


SIMONDS 

SAW AND STEEL COMPANY 

FITCHBURG, MASS. 

f “The Saw Maker** 

r 


irpiAta 


oi t like UgUtnituj / 


Eitablirhed Ilia 2 
Drdncb Offic. I iuil Sir.lct Sliikjii ill Principal C UiM 
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ON THIS 

COUPON 

MAIL NOW 


THIS e- F AH&UE SCREW t>mWR-0f tempered eraelbta 
Elt«l-hn 1 powtrtul gdK» for lilH* Mid *«|l| teww. . 
uiHitf ohitnicihiiii «htn eth«n won't — ivl ui«. CtrMn 
pnn-krilla— Alun mart UltttW«> 

(finwr*) 

* Huib ,.. . 

•front* 

Ho., 


SS3S >V 

its Hht ~ 


O 

ft 

L2 


*p. o. 

Ctt ?■ St^ imniimenli . - 

] Ifl PUtFUncH Ftrtory Ripr, ProprnitLaid 

[Jin Uitr Utoraturo! TH E iFIa &H. SALES CORPN 

PMA, 009 N. Ashland Avo., CHICAGO 

■ iiiiiiitMin linn mu 

Alcn tDITC ON COUPON— A CIRCULAR giving 

HJ5U rntc •■ff*xin E IZS-Pictur* llary At 

The “Pochet Machine Shop!” 


„ ILL. 

■«■■■■ 


Off they 



come! 



Ttdift Pavpd Nudi 

pff "Ir-nrsfl" 3-B In, 

Boitf CHttM Rt- 
tinci i Tumt Butatum 
tty prtp on thrwn 
WRiiDut ipaliiij. 

It* SCAR gtv«* Your Hand* tha 1 -TOM jet-ip of 20 hand*. 
tflAt DUtjf'ip* * 40-LA. VIS* I 

An Automatic Lock-Grip Ratchet Wrench 

Speed VISE 
Pinfld 
PUEBS 
Plus 




Ho„ 1 , Lfn |V» ! I - H-lflu- All f a l I c-r- 5 . . Nut Wrcnc h ,Val and 
Cljmn, Sprin^-naafUUS Work, IHi 
No. Z-fe r AJ1 Pi.p* flu. 1-Fur *11 Wire 

wort i "chewtil , ’nun tluln, spring - mik- 

ln[, Icmm work, vtt. 


warn, cnnrta r nuti 

«n tight DLftCei, Etc. 


EIFELflMdr PHEREnch KLT 


" Eyc-f si— FT* ih rT > iL Tho T. N. T«*l T**R* H 
A 1 -Second chshjo of C«»r-JflWf a Eve# you 1, 
Zond 3, in thin 2*01. Master KIT -for th* Price 
nf 1 good tool. They DO lha Work of GOLb*. of 
Boat etiwr Tool* oa*tlns fSO.OOi iml mwv 
thi*£* *4 other fool* can dot 

A GU A RASTF £ D Su$e?-Qu&IHy Gri$ttiis£ Mat bins skat 

in th$ 4*W tiks r Trial Period, 

A N-aM M'lllonlii U*o 'round the World— ' Thoueandein U. S. 
Army* K ivy. Air Service, etc,- 1 " hoc se.&-hu E iTy" tool* *r* 

Nint^JhAkcd " 


A GREAT WINTER MONEY-MAKER 

for RTiu Ranch Factory Reur*.— Full or Part Tim** Amarine 
QBmanatrdtlon srEls at 6tght-A Gji, Pr«pr, mudo se y in 
ZO.Min, CroL fJ > Sale; * Mich. Ropr. $379 in 5 day#. Every- 
bady went* the Kil! 


Mail Vatuabl* Coupon Ab^i?r Howl 



Free Catalog showing 2 00 designs 


LriTHin D£ ;«i r. iv tmowN. S-ilVE® PvAFE Sir E e 12 
Ji ftH MO II *.l sn L>Of iT L it UNO !<LvE R fla GOLD 
Tty pi att na> n. iz o« hqAi. ise-u DOE . 1 OR ■ 

CO'-Ch# INAHU. ANY 3 Ltfl LH S *«D D*Tf 
flASTIAH BROS. CO. USE- m*. RPCHFST£R. K. V. 

Get This Motor r A Attachment ! 


Cnnpkts with 
drill th« tk O lily 


* 2 - 



Without 
drill Chuck 

51 50 


MuhipHet the Service of W ':f ALL Small Motors 

■MW Frlodil>ii an* puiEililiij vhee-l#, wlr* brvstnt, drill#, iivi, ala. 

Quickly pal'* its small cost, lndi.se* to At H. 'f\u ! i and Inch 
shall {stale wiiich>. Ek-ncl chuck. ormoriejf order — ire EkiV Uodtti&e, 
Dealers vwni&l. 

THE flARSTEEL PRODUCTS CO, Till Power Ave, CLEVELAND. 0. 


Build a CLOCK /**$&*/ 



FREE BOOK 

rjft’lonk Maklhtf, 

M onejt Jtf alrfiuj 
idea*. GfVH d'lA'Ja, 
prirw cd in 
sm?nHo„ rarti. 

Weil# NOW fur 

rruiiyl 

AMERICAN 

1 GJ 0 -R Runner 


Shows How YOU Can Make Fine 
Clocks Right at Home 

— far ynurwl T, nr In irD A I Sif Frufilg W-? 
fnfliii-l in.LFilr’Iiin-. jXif lt (L. ri.j FJ 'ii 
UDi atilftfp irifh rhilTlfr*, l!I f&irvn. 
dvr ar ia> rtiMn parts. £V.fX-xn mi idnninsd 
fur ilniuxl. Unh^w. L1-Ar.iir.rt li«rv i liT-if. 
Wntp f(fl ^^TLaJ BI-jc yrirjt Olicr, i'JlEf; 
pMetk 

CHIME CLOCK COMPANY 

St, Philadelphia, Fa. 


WITTE 



LIFETIME GUARANTEE 

ALL SUES 

AND STYLES 

MAGNETO 
EQUIPPED 
ALSO ON IRON BA5E| 

ALL FUEL— ALL PURPOSE— POWER 

InvFrttavp skill coupled with mechanical perfection lias 
produced in thig wonderful engine the most reliable power 
for every need of 3iome + farm, aliOp or mill, Runs aa 
edidenUy on cheap fuel* as- on easnlmc—ii h\ K Fmctor 

A II part h interc hi;,i n bca b-le — mi c&Htty rcrMii tit. A Wilt i- unit 
pay& dtvidt-ndi a runt the Ftaft. Put ont; to work hywj 

Ask your droirr or writ* us for Free oatatog 

WITTS ENCINE WORKS Kansas City. Mo. 


ENGINE BUILDERS SINCE 1870 


SALESMEN WANTED! 

SELL COX HOLDFAST SCREW DRIVERS 

Sells on sight 
to idiRchanies 
forAulo P Radio 
\{ and Electrical 
Work, Self 
Holding, Self 
Releasing. 

Send -SOc For sample and ask how to get Salesman’s Outfit Free, 

s. J. COX Dtpt. F. FRANKLIN, PA. 





BURN YOUR NAME ON TOOLS 



PROTECT YOUR TOOLS FROM THEFT 

Wrlw BiUnkflrtciW ruriH or ,lnakim «i (Jia 
barrlvaL and flilElit Lunin #n<J Ln nPuribBau, Ur aiLjf 
ninU.1, hka wnriny an anaer Pf lib pan ur iiactfil. 

CtmpfiitB Outfit tJ.SO — htbl l InviHkfi 

lauiraiio-.it ill in In, r t .J rlreiilaf Erv*. WrU* 
tod*v- tpik . 

LH KQfiSAF Ptl CO,, till c. Stark S|. . hviSin j, [>r**tn 






A klyrh Er ■ dt. mad*r* tal \t prlj-d hpi-d #ak 

lor I Ltl.r work; liJTr>rda .ill tliri ±-..- 1 :,- ury, 
eon.vaixl<UE* and « ibr ir»cy at lur^r tunj 

kar*, full btuin*. ,’iriC raLiLlJnrJ irtiitor 

□sirrtLVVi from I izKt aivkrc ; or imIt h«- driren 
rroin liar iJinlt. ?ilwi miv r.iLn-ki il ibMp. 

a. nil Ilkduat«ti w*lr. Lika Uiy ■ n rln Lij l5 
dcfEOil*. Cjulrk ]lh-LJci( ilrVii-ri- Saw. it I ! !> 
■ir-ri.ii* Li'IUli a, I* H i . .1 v ruftodrid , We rn.ifca 
tfridu line or Ltfbi rukclunei tar rohumi 
mifcori, tit.Ddr. ind uiauun, alau iiinyy 
kajri.mVn iur jkckH UK. 

THE CflESCEHT MACHINE CO. 

9? Qd^kLi St. La.1,.1,, «l,b 


Send for FREE BULLETINS 




Beat m the ^wld, 30-ye*r 

|imriinkr, lowut pficei. 
FRF-E jmrtmetiors, nsk Jar 

FREE entafDB RUAfl A, 
.SLEUlNELLt&CQ.. 10 U Blue 

liZand. And DtptP.QiKiJDvLU. 



12- INCH SCALE MODEL 

of Llitdbergh'a spirit of St. Louis. 
SnlcoiUdcally tkdgqMl and very nkl- 
I;- 1 ic. Itisf-s from grtnind by own 

tv-.tr 3.I--A fl ■ i ft. rf mere. OtiTt .diiiii l 
* alr Jiivdrl »ld n tthiv prkv. Fit- iiy h> ill If 


wit h tU ['h_ - c ■ l lit! liir. t- 

ti'UiF, |.,— | ;<i kt In V. h 'id (,'fi.lltdn 
nn(y &Qe f|H r J irr.E*V 

OC^ IHnfVT IhAiJik, Hriid CuLLhjr p-H-tl 
pri ill jump H-ildSTB* iilmlnL* . 

MANN- 0CN1 lJH 

Q r CklllJcnlll^. OfhlQi 
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Designed by 


Model 2 L Cabin Type 
2Z in. wing iprc^it 


GRANT 


COMPETE and WIN With 
the "SILVER ARROW” 


Boys! H^rc'rf a ructckl pl:ine tll&l won't tl5$,'inp&lnt you. It really 
riiei— strjrt not Jufrt once but. every time. The Kingsbury "Silver 
A mp w 1 h dying plan* w;w rlesl^ncrt by Charles H, Gram, one of tltti 
tore cnoHt pioneer model airplane ti'^luhers .irul builders In the 
U. fl, 3 E c had dovintefl 'JO year* to title- work and ttiip plane embodies, 
exclusively, his Important patents, Ah caiktCh plane that attires 
perfect (lights. A pm t ett aiicee-as with montha al wonderful per- 
formance back of it, Light, (Jumble aim! Fuat. I^unohna by band 
or “tijXktH" and "takea qfl, " Zooms 'way over the ho usCtai tri on 
Inn I? eiHitlniiOus fliKhlK. Comes to earth in it perfect landing. Put 
the "sliver Arrow” in comEjeiitLon with hoys who have other 
pJanBa and you .ire sure to bn a winner, Not si onaHtruoLlori toy 
but a fully bujlt plane, \ motneut lu aanembie and it ‘a ready to ll y. 
All niclal body sixul propeller, nTtll wlttipa of Rel-ecled crude A italaa 
Wood. rttfOPfl clnalte motor. Three Models No. 31. Cabin Typo, 
22 la. Wing spread. &!.M; No. 1. llnolng Typo. 19 Id wide spftmd. 
SI: NO. 2, Racing Type. 21 III. wing spread. 12, f\V«t Of Mlsfl. 
S2.TS, SI. 10. S2.21I.) If your denier biiKcUt theao Klrvfjsliury tlffillyfl. 
order direct. Kingsbury Mfft, Cq T . 83 A Myrtle St., Keene. N. H- 


KINGSBURY Ks: TOYS 







WANT u new bun net* 

profcaeioni of ymir awn, 
wiith all the tragic you rap 
attend to? Then become 
- — a font correction 1st, mud 

in a few wpekfl earn big income in service fee#.— not medlra] 
ii^r chiropody— easy terms for homo training, no further capital 
needed, no floods to buy, no agency. Address 


DO YOU 


flend Ide for 
this eraser. A 
mcc:l disc! wheel 

frp rn ji h ilignb ury 
Toy with li 


" ballon a" tire of 
snltd eraser 
i-nbber, .Set Of 
[our, ;iSc, Toy 
Culuiug free. 


Engines & Motors 
Big Catalog No. 3 


111 tiNtmt Stic Rlefirleal, Meeh.tni- 
I'al and Model Maker's SUppIteR. 

Small SEcatn JtCiiHoline UngiBfti 
_ _ Molor»,,Genertitorw.Latti&.. EHrlH 

Freftgfp Bendhand R«ru± flaws, etc., 16-32 A &4 WattDyna-Motchi, 
Henc^.i irojccta. Sjwina tastings. Mntor Par In, etc,, DoDka. Blur 
print*, Ilf*** jjfxI SfctL TahiJip. f}**™. Puliiyi, jL*i,(vn. Expdrinuni&l VI u L-r<pt- 

LOOM rg 1 0 / ^2 I^Uf OliH ^ V V H coj j n 

CALCULATIONS 

lp Older a^bpclL, Bi prr ar.rf £hup PUL br lftrtl.li Lltf 
w ith LFi-p Mnjft-i SUM* IL l! - Jt *,i-rri Mi* 
eiia»»± Lu nny n-rj-Ti-rm I id tj Jit ini: Trui Lk-tlik ina-trd- 
ft-utnlM-rp dPtin-jJa. m h.iilr^-«ii=nib^ri. run'll JU-wKn 
^■'* m c.ud | rr| r LiBtrLL ini 1 hoU«JLTtdf E'l fe hi 't# tiJi'K 
upNj U|? A I iintu.nl* KlIElci^FB. tl -km. S? ii- 
tlt-rfcC^. 1 Ln, Tl I# Lhn taml £lU -jlatiF *v<r 

I* _? n 'j iiiiVe: uh v fnirm* l», d .«, ordirl a 
— I'clp f-i.4p tiij l e 1 i,S„ 1." liilr I -I till I II li iuii qhjlh 

ftEIEr^R on ti Mia &:xr | ' r 

hrtK *HJ| ]nj*r.. t v nil $l.sn„ fibrlii .d.r-ie 
Bon nu.i CoDMe^hf Imiii < O b.bdujif<J 

tncmrv tart if art ni>r if. fit d. 


master 
intfrlo X 
SLIDE RULE 


ftbS&H SLiQE RULE CO. Stujrt, FTfl. 


Aik lha 
D viler 
er Mdf 
ZOt each 
fbc»| 
iwL 

■Tu*1 Mild* 


(■.v-ftt klrtd flf in«J<|4< rrt . 

r :iJ’ Uiii M l rl IL r-r-nrhf i frcni ki.-x> l-i 

N'-. EMf.fi'.'iLlff. ij .li I; I r- 'L jI L) . LtlC-ijl Xlftl'i 
in live. YrKhflut equal Lor OulaM* riuiii'.iJr. . t, . . 

Dvcl^ir-k And (L'tnli W.nluS. 

MASTER HULC MFC. Cfl.. fnc., S?P E- IWx Si nil. OEM m* CTTf 


Stephenson Laboratory 1 1 CnckBay. Boston, Masa. 


Carpenters 

are enthusiastic 



■ ■ ■ about 

Millers Falls Plane Irons 

When carpenters show enthusiasm for a 
tool, it’s bound to be good. They claim that 
with Millers Falls Plane Irons they have no 
difficulty in smoothing hard and bad 
grained wood* With™! exception every letter 
received from carpenters is enthusiastic, 

All Millers Falls Plane Irons shipped are as 
nearly perfect as science can make ihem — 
hard enough to take and hold an edge — soft 
enough not to chip. And they can be used 
for replacements on other makes of planes- 

Don’t forget that Millets Falls makes a 
complete line of planes — ■ sizes in bench 
planes from 7 to 24 inches and 21 models 
of block planes. Sec your dealer. 



Millers Falls Co. 

Millers Falls, Massachusetts 

New York: 29. Warren St.— Chicago! 9 $6. Clinton St. 
C^ble iuhlrtai MILLED ALL New' York 


i 
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D Ott'T think d( building it n-aW I^J 

liu-rciC or rep-uiring ftn old nnft j _ m _ „ 

* without a copy ot our free wood- 
work catalog . .. . _ l - 

To throe who contempLate buildup of , H - r L 
remodeling, Hits tKiuK 19 a yaluatile l^jT 

worfe of nl-fereTJOe. In It art foUBtl the 1— 

tatufii Icl^ and rawit advanced sfylea 
for everything Eu mlllwort, it snuairatos ana de- 
nerlbei window* and sash of all kinds. Including 

K irrb and itofiti sash, doori. frOioM, movild- 
ga n screens, porch work. uiaJcwork, hardwood 
flodrinfi. Interior hnUti, cftlJLiiet 
work — In fact, practically every - 
thlnni In m4AUfadu(«4 miliworh. 
,. \\ Every article in t-tie- bonk siiowg a 
. i\\ low money ^aavi ng price dlnci ter you, 

k A FftEE ESTIMATES 

®JL , \ \ Sfl-nd iif you t I amber wn4 nsSHwcrk bJM* 

Wsi “ ] * \ \ fair * f l« irfdRIil*. lyrf *z* Q.'iHlt* JKlC*i 

l Vw .lUiHHb \ \ iita y®i|f iul:«Fi«il 4-rfcd ull J In# 

\ ~~~^- V V imuunt *ol IniiW. Thm eiimpm 

\ • \ \ E k|,| i^ fc v wlili *tbeT»u TKlt •wtub 

\ \ 4^£mKK. \ \ Y «J*i 11 ndw ** 

1 V \ \ Vwbtam. 


Going to Build 

Remodel or Repair? 


Stringed Instruments 
on Approval 

Yes, we can offer yon the finest 
stringed instruments within arty price 
range from the moderate to rare im- 
portations, on approval. A wonderful 
opportunity to get the instrument you 
want mosL. Guaranteed workmanship 
and tone quality at direct mail prices 
with extended terms> if desired. 


30 Days Trial 


You can examine any instrument you wish 
to try, right in your own home. Take tL for 
30 days. Show it to your friends, play it 
33 much as you want. Tesi for yourself 
ihe superior quality and tone. We can 
offer you ail ibis 


■ youi 

_____ We 

ftrt oftifflitf/oft to buy. 


New Catalog Free 

Just send the coupon for details of out special tH on approval 1 ' 
offer and ou r new 36 pa gq stringed instrument ca Ea l og. SekcEed 
lines of instruments and accessories fully described and graded 
for the student, ihe leather and the concert _ art 1st. Don't 
delay. Send for ih is valuable- book apd our special offer now?' 

^Tt , £B,L*wltfli'Son,l}<’pC 3371,207 !).il akaili .4 v . , Chi* 4 n^i>. 1 1 L | 
I Flsasc Br-nd mq entirely TT-sthtrtjt Db3l(r».tlcni yiMjF new tatsloir OP _ 
“ ptrtniped instruments and details of your npce i *1 trial offer at -one*. J 

I .Vsrt#,,. — — ,--i | 

I Addrtw — I 

J Citic.,...,.. State ......... J 

I J pErny — mtli (d play — d . . .... .... ... ... | 

| t.lf lifuz Teacher w— artrE&te d. ptufettiOMAll curd] 1 



Til Set You Up 
t% e OH Business 




Without investment 

I want an ambitious, «ner* 

aetie man in every coun iy to loin me 
In the oil business. I'll trnuce him 
my partner, furnish every thing that's 
needed to do business and divide 
th* profits 50-50 every week- 
I have hundreds of men now with me on thlsbaxls 
_reaf|y for a hundred more, part or full time. It's 
achance of a Ufetlm e. In this hu$incs$s you can make 

*50 TO *250 A WEEK 
Your Share of the Profits 

Wengaid, In Ohio* made $430 for his share In one 
week. Montgomery, in Iowa* made $216 i the first 
week he started. Hundreds are making $200 to $500 
every month the yeai toun A Jt b s a great business. 
Everybody, buys op* You simply take orders on 
Lona Credit Tetmr for mtluBill/ known lines — Ctn-Pr-C® 
l^citor Olli — Cerium Ws and Roufiflil, We ship dhreel 

iiom, nearby v^arehmnt md coliKt. P«y jrau *¥*fyW**k- 

Write Quick 

propositi on' % in a letter or on a postcard. Mail it 
and HI send, complete particulars by return mail. 
First applications get the preference* Act N Pin 

P. T- Webster. GenflfilManflJiW . 

Petroleum Go. CUVIUBHO,, O NJO 


Central 


pRiniTt 

YOllRO 

Cards, stationery, cifeuJars, ^ 

tttiTS, labels, a^vertisinir, meflaa, 

*tc. Save mSHMJ and tiine , cut cWt* 

Print Eor Others 
BIG PROFITS 

Ert.^y cults aapplicd -^th fiTtry crat- 
fit. Opportunity to turn your spare 
tienc irttv CMh,or devt'lnp full (rmC 
bifsiuesa of you r own . Popular ral^td 
PrlRtlnKtlh*En E ravlna done with 
any of tmr biweb, Junlo-;- PrsM 
*5. BO, Job pr^-FMW Kotnry 

51 J9. Vi rite for riitaloff No, show - 
Snir ftrt-ii.Hc-a, oatfirii nuiJ all details, 
th* HEL$ gv Co,. M*rlten L gjftB. 


AGENTS 



5 O O 70 
PROFIT 

GEMIifNE GOLD LEAF LETTERS 



guaranteed to nev$r tarnish. Anyone can put them 
«n (toreo and office siindotvi. J .normoufl cjflmand t 
large promts, Paui Clark nayos Smallest day $£S.7l', 
H + L, Heel mode in two moiuha. Writ® today 
for free sample and liberal efier to general agents, 
METALLIC LETTER CO. 433^B N- ClarfcJ^^^CHTCAGO 


Pocfc'Jt SI 5 ( i sun every day afin-A'I »u' CibKoUa 
lumoua all-wool tailored- to- m eanini Suit* ana 
t ■ , i Order -i <•. -me « ■ ': - I Osbi ■ . vatiiea 

nc 7. j j .-. . i . i ] ij S-3 1 - u luwltlKtj uneqtMled. 

UnJunviBadc. 

A 


Tit pertencft unnecp.wary. We teOCh ytni. Pay you 
dally Ld advanee iuiil yui.i pet hie monthly bcffltta. 
ilitiMtn Tailoring guinliteed f-or v*|iw!, -quality Uid ILL, 
Plk-Sv-d e-q-UiBUin a^jiiir^ yaa (juhLyi l 1 *) . 

tnrr rtliTCIT Sliawn rr«Tly "00 *II-w«ri 

Mitt uuiri i faifd™.wri^at^nco, muu! 

aic<n rmd ri-UJLn sbouL rroir-ull , 

W. J, tmi.. 300 Throon St . prnj^l^l6 I _£h*e£KO 
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AMAZINGLY BETTER 
WORK SHOP! 


BWti" HwilmiWcn , In Ten. torn , Mudtl Mnki'r*. Cruriiiriw-ri! S L u» jri-.-i* r*fi 
dew (I'eiiii,- DJttiuind irn«TO*mjen[«, new ra«r '**>'' tn rui^ „oij 
t. i^ir ■ lb-->vs'T.*J tod <»&■• dmtrflErt artjeic* n|tb. In flmlt i?wnt h*i4in, 
Km* is VT^ryihinp: jrw c^rd to sr=Lifj- mar crMtlT** iiutloeu *th 1 cir 
mih.* tijir HiEnnnr, trw. Exmi in ijnt.ki IV:I band* nmiil> arr ■u-fiin.niM 
is sEririH. r'.-j-rdv. piurticnt twori ibo£. — ibMiiraAd to pattf-ufijr-i thu 
m-’.st ill lE rul L f«iLb vf vie- -I-crai'-L. 

Now Sent on 10 Days* FREE TRIAL? 

Wall f l*dlr .and vu t h i. ■.□Etc-rb <-rjJ , twtjLr.;i'p ■h"i* ■ in Afigi ■ ■¥ k .1 tur 1:1 
d*FH' FRLft TRIAL,- Krt'iliracim r <t CTytMJirf lie**-. ■*<>' tor m eoiatk'n 
nnytiwiied w^rkHhi/.B . I-S II. I'. 1*1 .tor? N-jrcli Oir™l*r Saw; K-tnefa 
Lather <1 in. .Ju,nwr; Staidr Jiff an«J c* -n .['!'«'■■ .c-M-if-i •riv* tor *>l 

W'.i«d worktrir riprTatiob* Gmern.nl.4Bd to it.t._- the hiftticiit de-free- u( 
irnift. Never befuce has n fc.'!.i:'ii rv of thi. cborucuer ir,d qaiUdCv 
been oiTc-red at such iir-iiintfly Jow -pricee. 

Small Monthtf Plane ana 

Payment* Instruction* Given 

romplirte HWiirit nbippr<! t* roa on lie'll help tod to d.isve-li.'ti j ir.ii 
itj>; f-'r.Ll. i ' ■ doji Freni- Trie I . mechuiicol loJr-ntx. A L’nr-iu.inlH. 

Than r.ipwnii-.inn*, monlbl]' >ni.s- iC itrelei, Includir^e I'-Lru.. umn 

tod .ge.rld* to kaep it— h* li'w bj and r'er-i . ipp#iw«]. It it Minima- 

&&.SM ipoif irumtli. Tba thing*. r r ->i to tmutef Uw j-rl of -wood turn- 

rob -, 1 nili Im- w..Kh ni bill' times liur. In a, pbiirt bni* mi can b*- 

Ibc mill moDlhl? [layaKLitE. conw-kn r>.per 1 cabinet maker. 

Write Today Sor Complete Details? 

Esrnd on J n:r narci- and addreaa and we wi'l mail ii L*-ni tar* illuatratiDK 
p.bd dofk'nblaw StAG-The POPULAR MECHANIC Wi-.rkwbo<p-*n 3 
del a. 1 1 * nf i-mt Pro* Thai t-Cisr nr.ii. liberal rot iiihigr te nru. Write I L 

MIDLAND APPLIANCE CORPORATION 
Dept.»l#i US NiMIctalKW 


Beautiful HOUSES 
and BUNGALOWS 

CAN BE BUILT FOR 


AND UP lOHWfr # ' .» , . 

Tb i MdfUUir oibm lb U7 dte bunrk, 

KaUditic Pbns k-r Modm Homes, will & - 
*ti vp v i.-is liuadrF<t« »l Uollani, <>tse ai Lh« Hu0 

mcolc i.i(i 'f fri can d domyielicnii¥d bunlCS ‘S ' 1 _ ». .UP 

AimliiK e«« pubKthed by any irehl!ei-t r J p j 

Newedilidfl t u 5t offthq piCH. PJcariyWO 

Ij. iwr UniiaTii pbatosnapba olCaSnrljil FREDERICK H* GO \V I M C 

bcniwSi L i ' j ei i. 1 ilv' p J. •>•. CrrSUiht I rum i rj. I ■ r-T ; It i ■ 

LKNI Up ! SfivftS i ifS ZCi 4 firm tu btllld. AKUHI i ht. I 

St*it noslBtH tor I ) ,Oo. I ill Tr*-m*in.< SH. T-U^l 


,juL 




T _ ^ 





l‘ .. j 4 -\_ 7 [•: . _ 





Ulo more Worries 
about BILLS 

SHORT HOURS n< ... 

pay 


fin- .-how 


EASY 


bU IsuWtu jBflft plenty ol money tn pay 
mir i r n wry l>lti% — liutiUmeDti bJJld- — doctor bilb; — 
■r u L-- ■ " h l-m , rent, ate. Wjwnksliil ehfca» to r-.ult? Sliian «• 
4 '■l N'.' i-jifiLiAL *r MivirH*i:;w Good p-os ■■ i: (• f-ur 

. ,i-q and women cwwryw bwir. 

(45 Profit First 2 Days 

t w, tv-* it; wutlL — P-horfi Jic iifb. I ilUki omr ilm 
m n*w Furd Tudui .^df>lh <-0 pR-dtiW^ M ar. -riLril r»- 
wuif . a n Aiidjid-e to E he bif CAkb Ji TU fi.1 1 . W rsU Lu^y 

HD REE . 

Albert Milk. Pt«.. 5-145 F^aemmith ATc. 1 CmdnrLrfi.(L 


IF YOU CAN USE AN 
EXTRA $20~ BILL 

write for 

this 



BOOK 



You cjm save $20,00 in ne> 
time by using 

SMOOTH-ON No. 

to do your own household 
repairing — and in addition 
you will have that proud “ I-did-tt^myself ,f feeling. 

Here is what one enthusiast did with two 35 cent 
cans:— A $25 Lamp stand loose in base, two big 
leaks in heating furnace smoke pipe, loose hammer 
handle, and three loose hooks in tiled bath room 
wall were all put into good usable condition at an 
average cost of 10 cents each for the seven repairs— 
and $20,00 easily saved over what, would have been 
paid to professional fixers or for new parts. 

By using Smootb-On to make dozens of the simple 
repairs necessary in every home, you can save 
enough to pay your radio upkeep* buy yourself or 
your w r Lfc a camera, a bull pup or some other 
pleasure-giving article that you would, otherwise 
hate to spend the money for. ' 

The free Smooth -On Repair Rook will show' you 

how an astonishing number of home and automobile 
repairs are as easy for you to make as for some- 
body else, also how you can make cellar walls* 
concrete floors, etc,, water and damp proof with 
Smoot h -On No, 7. 


Mail the j"OTJjKi.n for d fret copy and 
{)/■ r iS«i«hrA-Ott No, t in. 7-ounc-$ or 1 ar 
impound chj7I fro-m nny ivlrdwart xt&rn k 

Smooth -On Mfg. Co, 

Cn-pi, 37* &74 Commuoipaw Av« + 
JERSEY CITY* H. J* 


fioitwiM SM00TH0N 



SMOOTH-ON MFG. CO., Dept. 37 , 

574 ( ,](jmni lliiI|ki w Avt*., Jersey C iily, N. J~ 

Please send the free Smooth-Gn Hepair Book, 


N:uuc 


AHilicsa .v. , . . . > , . . ■ ■ , . i ■ , , . , i 

Return this coupon Cor a 
1-30 FREE copy of Booklet 
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Write foi 
Factory 
Price 


Relieves 


Campbell's 
Infra-Red 
Ray Lamp 


Quickly 




30 Days 


Relieve That Troublesome Ailment 

Write at once unci let me tell you how to relieve that troublesome ailment with Infra-Red treatments 
in your own home. The Campbell Infra-Red Ray Lamp throws out mild beams of Infra-Red Rays which 
penetrate deeply into the tissues and bring a soo-rhing internal heat — best* because it works where the 
congestion is* and restores active blood circulation. Medical authorities say most ailments arc due to 
congestion— relieve the congestion and you relieve the ailment because nature itself does the healing 
through active, normal blood circulation. 

Why Suffer Needless Pain ? 

Are you troubled with Sinus Irritation, Sore Throat, Neuralgia, Bronchitis, Rheumatism, Neuritis, Lum- 
bago, Tonsilitis, Catarrh, Ear Trouble, Gall Bladder trouble or similar ailments? Just let me send you 
this wonderful lamp on approval. Use thirty days according to directions and see if it does not bring 
you wonderful results. 

HdPttllfiCfi You or anyone in your home can use the lamp on instant notice. It is on an adjust- 
11 1-M able stand— easily carried to any room — easily placed in any position. Leading 
health authorities recommend it. Letters from satisfied users everywhere tell of wonderful results, just 
a few treatments will surprise you. hirst cost only cost. Connect with any electric light socket. 
FfICV Shipped by parcel post or express direct to you from factory at lowest 

J * • J '***''** cost, i.^on't delay — if you or some friend have some troublesome ail- 

ment, Write and let me send it at once. 

Get Our Book on Infra-Red Rays 

This hook quotes leading medical authorities and hundreds of users. Mention your ailment when writing 
and we will send you free valuable suggestions on how to treat it with Infra-Red Rays. Thirty day trial period! 

WILLIAM CAMPBELL CO. Dept. 1040 ALLIANCE, OHIO 



22 CM. B^nk 

Automatic 


^ n«-'>l lw I iCE-ii'in tir 

JOO p'lrinit to own tfct- J i- M lMh> la 

C-ART -• "bti^ blink AuMr.-a.ii il BMU 

tlru -«e n fior f um r ke*p« nwiv ^All 

”£**'*** [ ru!fU[lrt , itlir V Lrfc.dOli fi . F 

Cfnnl j-i ur friend*. Some ah .r oifi D:ji',i ^ 
V I CC. ■utu’rpalac n roofltriK t:on. nn.'j;h, a,/- ^ 

[ir 'i rar" -n . ■ i irahiljfy: -EiitoinatirTniwExIrtaliiiioiEiir am 3 
uf eurtrW’gw, (KiiW'flrfu I report. (juAYariM*''- 

itafo, Hpfnl i:itni-irir-j . I 'ni on d.Liv«T f -l.W? 

JL hHINd, thSS E r 11:1 ilu. NswYOrk, Uupt. 0 i.|.| 



MAKE THIS 

SPINET D f Vh“XMAS” 

¥-'■'] tin lt.V-11. h-Ln tbbi i h ■ i. - 1 ■ I r u 1 ijn.l find p.l Ti 
I *ll. CT&rh&. AJL ^Lt ! , nmo- -I -i Hftikibnd , I?-- ! :-Ki:L 
— top tl in. m. -:4 111 . I Eti iu B >i, putt r If ht . 

PH i-i -d nutfi -a An* 1BI.I fop Cabl-r. Vrt)f 
PQTKlIdr. I t. ink nS tbn C Ill-ill yr.-ir wiil c r t .Ir.ii 
the- TL'Iil t ,r '. I.jfi :m -il .-.ill Y. in'll Srti pMiuil Em ■ Imjw 
S-' liiir (kLe-Jldw. Tflp -r.it IYihiY rnnlihid u-ttlniit 


Top-Front 


EmlIv MK-rekdoti w ic li l(-oli ibit tlrs keuMi 3 b n. 
tf* liwlifs, ftill/iwiivi (.nrl'irc iK.lV'.hiLfnr. i k. ( htnjp, 
o-ndi hivr. K-IlIji. irl Hi A U». Urdur _Vin» ~ r Tn ill 
ln.lk.-p * Sne XmdA fill. SptuI iii-im fat ^4 
lt. ii-i.-K :it nu+oLij farajlufu r il.-il.ai,, 

IUEMPEI CO* Flifl-I #5, CillciLu;. Itwi 




MOTORCYCLES 

Pflfc 510 UTbtl Up I? Li re h u SL-ci 
thraueh -citir Co^OpcrHElTt 
I’l^n fur oil low os 11.00 
down sm.1 SI , 4i 0 p#f weFk 

Indhiis llarto -ttsi td^oiis Ace 
Ifi nderson anti (.lev el acids 

Hi-ail Inn. i'tTiLh t;f Bui Irlin A. 

- Ft ,t‘ r-'EP ■ ■ *f Iti u*fN 

VVALKER-INDIAN CO., 1 *B 9 Ehylston S!., BOSTON, MASS, 


racing and sport equipment 



D iVi Ctfriijn At ii n ufa -c i n r i> r a 

.Dud lea lar FYjrd and ChtvroEut 

ii8-?5 and up 

Hi-Comp-ressUm Heilrf$, under- 
kIutik Faria, Itiu-unr < ienn. Cowl 
J.:ilrt[W, RoadHleu. fi*at toverS. 
aIh-o uoata. Canoes. i h ortab!e 
HadJft. l+seycles. and Cartipltut 

OutrUs. r-H'iic] ntc r-T t '^uulk 
nhawjrj il'jrfi--" mro IrtAulr «rJ 

^ 'rr-i 3 »Li- L rt c-q iu p.m rc.C 

SPORT FACTORIES 








now ro*dr to t 

dirort froffi miF IkcIott. low price* 

cS^r®? ■Ddsirtth it 

■AJUpl*, F.1 .lH ei hi* DiMVl 1 . H HUP mod*l* UEk P 

#M i M _ _ Q-um*a*i**<i tt,60 M£h r vbMli 
ft IFVB I»tau« l horn* *quliua*nj, at A ,’ 

A pr i'irj. Stud Nd Mcmcy. Wnt» Si r 

m m cor inamloi»j]Ttcti And 

m.M A ajJ term s r. r , R AN( i B 1 1 Uity d ■ . 


Wh 


Driver 
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BUILT TO GIVE 

PERFORMANCE-PLUSI 


The NATIONAL 

VeiiTlon cAtnph/ifr 
Pouff Supply is an 
RCA licensed fjMjrh-f'wU 

ptHitT amplifier, said 
completely wired* a rut 
ite-Sign^d for finest per- 

fc mulncl: with the 

Write today 
far complete in-farmO- 
Cion. 


A ftr , T?Ti , F\_niIlT) Tube* for utmost tenaitiveneaa and distance*' — a newly 
** L - cWi-enfd system of Powder Detection necessary to get the 

most oot of the modern h Lg b - pe r cent age- mod « tali on broadcasts; — Band -Pass Tuning 
for com plete separation of stations without any cutting of tide-hands, — these are only 
three of the OUti funding features of the new NATIONAL MS - 25 Tuner* 

The Rhielded aluminum chassis, precision matched coils, new NATIONAL Projector 
Dial and Weld-Built CondenBers, all make possible the construction of an A.C. Receiver 
which cocnbstiea the cleancut finish and appearance of the finest factory ’built model 
with the quality and perfection of a Custom-built job. 

There are available a selection of beautifully finished and specially priced consoles and 
table* for housing the MB- 29 , in various popular combinations* 

NATIONAL CO. INC., Malden Mass. 

Est. <tf> 191 4 

NATIONAL kiD OO 

KREEN-6RID — IV1D-A7 


S9f is A 

WONDER! 


1 CP swing. 25', Sli' and 45" 
centers. Weight CO lbs. 
UigRBst l&the value yet. 
Send 6c for 32 
eaialop on lathe#;, fiiWri etc, Largest line q( filial] lathes In America. 
5 YPHLR IVlFti. CO- Dept, D-l TtM.tOO.OHlO 


SALESMEN and DISTRIBUTORS 

mitke $300 to £1,000 per month. Write for Big 
Money Making FREE SAMPLE Offer. 

Name 

Address 


Size of Tire 

Simpson Manufacturing Co* 

Dept, H- 30? West Douglas, Wichita, Kartp 


JENKINS 


Watch-Lighter 


4 


97 


Guaranteed C Jewel watch Bnrt new design 
elegant quality lighter In one. Wnteli n 
Gl Excellent RwUk make, tested and aTH 
lusted. Two years' written guarantee. 
Had ill::: dial— tel 1 -^ time in dark. Lighter 

r« at sturdy construction And un tic 
Fldv ohc hud ,Qhm instant flmmt. L*rB-e fluid 
cap-aHt J, J'ji.ilv rr-placsahta I' min E- 1 errant 

w'-(nd ta;pc. gtiND NO UDNKT, I J iy or. 
dnliverr (4 J7 phtfi r^rttanr. Stfto/nctinai nuar- 

ontmi.l. JCKKINS. 

1 *- t^tfc. Q«I| , 114.1 


€BJ Hr«>dmv. 


AW 


WE WILL TRUST YOU 
Pay As Low As $2.00 per Week 

Hendersons. Barley 'Davidsons, Indians 

Slightly used and rebuilt. Hundred* to eelect from. 

Send lfl-c lor li*t tfldflV. 

MVEROW BKtJ$, CO.. IS BcdiilaySL, Boston, Miti.i U.S. A* 


BOYS! 

BUILD BIRD HOUSES 

K«u* | IEero r r a teal shojimj . 1 junker. Wfhh cut nrnvpl, Jo. 
•ftruatiuia ic*> , boy can build deh! m-rr Grm.dpii bird 
Tlusy r-ll Ikl 4J to *V'r yi 'ur u. K imi* *.v(h -Id m Onk 1'iwk. 
Jib, in wir i"M S i i $1 for Jr; b| ue Priu", Dm inn* nnw, 
inf fiimtk buildup plus w you c*n build my fn.ij.opp bird 
Ju.IL* .. VRlukblo br*fc <Mt ►TIE birii" Wills. ntirf iriiirr mu 
■ :c. mIm b Included !m. G*t blur “Vol N-i« — T-»JW 

CEO, J, BflEIDERT, 1046 N t Elm*» D tS AvS-, Ofllf P*rfc a III. 


’luiuum 
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Protect Your Ideas 


Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE, Every year thousands of appli- 
cations for patents are filed in the U, S. Patent Office, Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
fling the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This Urge, experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the IT. 8. Patent Office. 
We understand the technicalities of patent law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea, Our success has been built on the strength, 
of careful, efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 


NO CHARGE for Information 

On How to Proceed 

The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my ° Record of Invention” 
form on which you can sketch your idea and establish ite date before a witness, Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet., and the u Record of Invention” form, together with detailed information on 
how t.o proceed and the costs involved. Do this NOW, No need to lose a minute's time. 
The coupon will bring you complete information entirely without charge or obligation. 
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ov 1-sVV.ST |41S 


My Patent Law Offices 
Just Across 
Street From 
U-S. Pat. Office 


Above is ft view cf my draffs 
ing; and £[jerifi ratio ri offices 
where a large staff of ex- 
perienced experts are in 
my constant employ. 
All drawings and 
Specifications are 
prepared 
11 n d or in y 
p era o n al 
supervision. 


Strict Secrecy Preserved 

AU communications, [sketches, drawings, etc., 
are held in strictest confidence in strong, steel, 
fire[sroi>f files, which are accessible only to 
authorized members of my staff. Keel free to 
write me fully and frankly. It is probable 
that I can help you. Highest references. 
But FIRST — clip the coupon and get my free 
book . Do TH AT right now. 

Clarence A. O'Brien 

Registered Patent Attorney 
& Attorney-at-Law 

Member of Bnr of: Supreme Court of the 

linked States; Court oF Appeals, District of 
Columbia; Supreme; Court, District of 
Columbia; United Stated Court of Claims, 

Practice confined exclusively to Patents, 
Trade marks and Copyrights 


Clip this Coupon mi Aiail it OtoWf 


CLARENCE A . O’BRIEN 


, Registered Patent At torney & Attorney-at-Law 


70- Z Security Savings and 
Commercial Bank Bldg,, 
Washington, D. G. 


OR 


Suite 1106 Wool worth Bldg., 
New York City 


Please send me your free book, “ How to Obtain a Patent/* and your “Record of Invention” 
form without any cost or obligation on my part. 


Name 


Address. , 


(Important— *Wrlte plainly and address office nearest you) 
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s 


Our Philadelphia 

628 fW*Ut!r PMm. 


TRADE MARKS 
COPYRIGHTS 


Have You An Idea ? 

. F0R THE protect lo: 
\JUr \JTjer . of your jnventio! 

YOUR FIRST STEP 


VICTOR BUILDING 
Ow*ltttDMin(Nil lit Mptlh V. S. pil*rt 
OMlHtjWftllRr «Kt«i Ut |grOifrO«a □ 


The inventor should write for our blank 

form 

“RECORD of INVENTION” 

This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention for 

INSPECTION AND ADVICE 

No Charge for the Above Information 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions regarding U. S. Patents. 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion. Information regarding Trade Marks and un- 
fair competition in trade. 

Our Foreign Book 

We have 1 >irect Agencies in F oreignCoun tries.and se- 
cure Foreign Patents in shortest time and lowest cost. 

Progress of Invention 

Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors. 

Payment of Fees in Installments 

It is ami necessary ihtit the i?rt.al cost for the preparation and 
prosecul ion of a pntent be pnid in one payment. Our custom 
is to [MTiniL our clients to pay tor their applications in three 
installments 3S the preparation of the application progresses in 
our office, ntis plan makes the payments easy for the inventor. 

We Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, lists of clients 
in any stale for whom we have secured patents. 

Highest References — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys* Established in 1898 
Main Offices: 789 9th St*, N, W. t Washington, D. C* 

Nearly Opposite Ui S r jPafertf Office 
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D elays are dangerous 

IN PATENT MATTERS 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence* secure protection and 
early filing date in the Patent Office. To secure special prep- 
aration of your case send $25*00 on account with model or 
sketch and description of invention. 

ACT NO W— Often two or more inventors file applications for practically 
the same idea. In such cases the burden of proof rests upon the last appli- 
cation filed. Therefore* delays often cause the loss of a patent. 



Our Large* Comprehensive Organ i nation has been established for 30 years 
and offers Prompt, Efficient and Personal Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a Specialist who has 
been selected for his knowledge and experience in certain lines of invention* 
Our Lawyers practice in all U. S. Courts and defend clients in suits involve 
ing Patents, Trademarks and Copyrights. All Communications, Sketches, 
Drawings, etc, preserved in fireproof Files, strictly Secret and Confiden- 
tial. Wc shall be glad to have you consult us or to answer any questions fit 
regard to Patents, Trademarks or Copyrights without charge or obligation* 


fpREE i VICTOR J. EVANS & Co 7 | 

I COUPON I patent attornkys 1 

I u NEW YORK OFFICES CHICAGO OFFICES I 

■ 10*7 ftwlworth Bldfl* Suite I MM2 (^nw«T IHd^. . 

I FH11.ADF.1.PHIA OFFlCKS PITTSBURGH OFFICES SAN FRANCISCO OF FlCfiS I 
I SJH Fidelity Phila. Tfu&t llldg, Si* Empire BTdfi- 101* llohnrt IU<l£- V 

| MAIN OFFICES: 789-9lh Street, N* W„ WASHINGTON, D* C* j 

I Ctfntlemrn: Please send me Frtt of your book? m described on preredinR page, • 

I Marne ________ | 


J A ddress _ 




Our Chki|« Off left 
Sul to lfi44-42 Conway Bldg, 



Dllr PltHliutfli Office 
Suit* B 14 Empire Bulldln* 





Our San Franctaco OtRca 
Suite 1010 Hobart Building 
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m mam Booklet Free Highest References 

Wr m\ E- Iw Promptness Assured Best Results 

■ ■i I ™ I Send drawing nr model for preliminary 

examination and advice# 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand -McNally Directory of Bankers 
and Bonded Attorneys* published by Rand-McNally & Co. T Chicago,, 111.* The Baggott 
Bg Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 

Boston, Mast.; FJugel's Law List, published by Lege I Directory Publishing Co#, St# Louis, Mo,; Amer- 
ican Lawyers Annual, published in CliVflflnd, Ohio ; Bankers Service Legal Directory, published by 
Bankers Service Co r , Boston. Mass#; Eyre's Law List, 4 Pwrk Place, New York City; Walters Legal 
Directory, Omaha, Nebraska, and the Notional Directory of Attorneys, Baltimore, Maryland, 


WATSON E. COLEMAN, 

REGISTERED PA TENT LAWYER 


Victor Building, 734 Ninth Street, N. W. 

WASHINGTON, D. C. 


PATENTS 


IPROTECT YOUR IDEAS) 

Write today for FREE INSTRUCT 
TIONS— or send Drawing or Model 
* of your Invention for Examination. 

1 Promptness Assured with Best Results 

CARL MILLER 

REGISTERED PATENT ATTORNEY 

Former Member Eaamlntnff Corps U„ 5* Patent Office 

£55 McGill Building Washington, D. 0, 




PATENTS 

TRADE-MARKS 

Don’t Lose Your Rights 
fa Patent Protection 

DcFnrn fljffrlosinjf vour invention to anvofie Ff’Uft 
for blank form '"EVIDENCE OF CONCEPTION" 

to bo signed and witnessed# 

LANCASTER & ALLWINE 

4S0 0 nray Bldq. W A SH I hi GTO M r D, C# 

Originator* of form* “Erld-r.mc of Conception ” 


Patents Trade Marks 

Edward C. Sasnett 

Atty, at Law, Registered Patent Atty. 
Formerly a Principal Exvtnlner U. 5. Patent Office 

$16 McGill Bldg,, Washington, D. C. 

Personal Service 


P A T IT W T your 

A 1 & n I INVENTIONS 

EDWARD GOTTLIEB 
Attorney in Patent Causes 
$ Beckman Street New York 

Inventions Developed — Representatives for 

■LAIR TOOL AND MACRlNt COUP, 


PATENTS 1 

Trade Murks, Copyrights, Pa tent Litigation Hand book with 
iJ iuatrat iuna, 100 mechanical movements 5«i free m rqueiL 

ALBERT E. DIETERICH 

formerly nieoilxf EsamloLiigt Carpi (J. S. Patent Office 

BFrisTFDFn 1 

PATENT LAWYER and SOLICITOR 

621 ~ A, Ouray Bldg. 

30 Years’ Experience Washington, D, C# 

prApQlN STOCK — 

LlJu/iivO immediate delivery 

Oewt, speed ri? 4 uCPTfi, flprockeln, thrust 
bear i njj#, flexible enuplinga, pullpye, fto r 
A Bomplda limp ips carried in cur Chicago 
stock. Can also quote 00 pperia! Ke*ars of 
any kind, Send us your bfue-priuts and 
Inquiries. Wrtie for cateUvj No. 10 , 

Chicago Gear Works 

769-773 W. Jackson B|vd., III. 




PROTECT 
TOUR IDEAS 

Write for our Guide Book, “HOW TO GET YOUR PATENT,’* and Evi- 
dence of Invention Blank, sent Free. Tells our terms, methods, ote. 
iSend model ur sketch find description of your invention for INSPECTION and INSTRUCTIONS 

I'REE. Termn Reasonable. Best References. 

- *«« - - ■!■ i«* -p- tiitimi- » . WRITE TO DAT 

RANDOLPH & COMPANY, Patent Attorneys 

3«1 VICTOR BUILDING, WASHINGTON, D. C. 

Name 

Addrn^w 
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TRADE ~m ar ^S 

REGISTERED 


PATENTS PrwttrH, Trade Mark* Registered, 
—A cotnprebeJikivc, experienced,, prompt service 
Fur ibn protection and (|ev(!b|irarnt of your liters. 
Pnliniiiiuzy advice gladly fiirniHht|kl w itliotit 
charge. Booklet of Information wmI i-nio for 
disclosing idea free oil request- 

IRVING L. McCATHRAN, Palent Lawyer 

l : DKUt riy with and nirtcsw let RlCI fARU B.QWEN 
7CM International Bldg., Washington, D. C\ 
41-E Park Raw, New York City 


On tfriiiR if desired. iStrud 
for FREE booklet. M.S. 
Cay ne (Reg. Pat, A tty-). 
Former assistant txaUi- 
iner U.S, Patent Office, 2 L 17 Ban kern Bldg., Chicago. 


GOVERNORS 


To control speed of jtny make of auto engine, regardless. 0-1 JcujI 
clithfr^ When u>4«i jl« a stationary engine. Drlvpn bi (lit or V 
belt. Driving pulley, 3 * i ‘"rlLa. Governor s peed range, 4flC to 2000 
r j>. ms. State approximate speed you divine. The Govern or is 
built to be tidily attached lo any make of engine. Polly Guar- 
anteed. $10. with order or sent C.O.D, with examination privilege. 

Circulars, C. S. C0V t CO., 2l£ Mo, L. A. St., Los Angeles 


derive i*rg- 
id profiLi know 
and need certain 
giropJe but vital 
fact a btfore apply i ng for Patents . Our book Paknl'Seflit 
gives those facts; sent/raa. Write LACEY & LACEY, 
“ meter*. D. i 



V fit. . Wuhii 


.C. Eatabliahed IH-5&, 


SCIENCE FINDS 
NEW DRUGLESS 


GLAND STIMULANT 


Science has discovered a new method of applying 
a positive-nature-force, T’he method is radically 

new, wholly different — a tremendous atop Forward in regaining 
and preserving prostate gland, health. Amazing excels have 
been produced in. ihousajida of mrn, runny beyond sixty. 

“A hundred years almad of modern medicine, “ writes a 
New York physician. Doctors and OsTeopatha am u^ing and 
prescribing it. Brings treatment dirertly to the Frost ate Gland 
without drugs, m#dj<-Ehe, manage, violet rays or the upplica- 
cion of elect r iei ty. Absolutely safer — absolutely naiuruJ, pji^v- 
ant. and easy' to use 

Does whflt Gland Table la can iirver dry, Directly stimulates 
the prostate gland, often bringing about an amazing impreve- 
mc n t wit I j L n si x d ays ! A 1 no frequently to nes up en t [ re sj-h i ,■ m „ 
usually mute constipation and piles. Bladder we&knck and 
frequent painful urinal ion often relieved as if by mpgio. 
So iL-tonisnirkg is the effect oF this wonderful nature-force that, 
either you Feel ten yea re younger in six days, or you pay 
nothing. 

Scientist's FREE Root, “Why Many Men Arc- Did At 
Forty , M explains these amazing facts about old age, This book 
is now ERE]-]. No obJigattone nt all. But write ut once, as 
the edition i& limited, and every naan past U) should know 
these vital facte. Simply ask for FREE Book. The Electro 
"hernial Co., 212$ Morris Ave,, Steubenville, Ohio, If you 
live West of the Rockies, mail your inquiry to The Electro 
Thermal Co,, 303 Van Nuys Building, Dept. 21-B, LuS 
Angeles, California. 



finppw a KtMD you nirrly think oDnakra 
possible here radically low pikcea, even 
fer finest duality diamond &„ Thou son ibi 
Of repre=ent*[lTO people, bunk ora Jawy era, 
mere h ants, at hers -non is mi nliy reap t hi# 
real advantage, Every tbfffg flent for Free 
Exam Inal ion.This3/ Ice n tu rjr , eldest , tart* 

eijt dinuiscintl banking institution In the 
world, r»l«d over #1 .OW.WW.TJfl, — cMnri* 
mtociishlhi ri: .iriwmiK d« whiehmoniv 
wab In .i ried a n.d notnpii^. L* val- 

ce,u l r nr i ■ ■ .ii murk , i vj. ! m. 1 *-, are the 
Inrler-boei s. Diamivudk ttk>fec,ra 
1 j cos 1 1 deals d i reef w it !i 

^ — a a euttc-rs. 


IVftta Wvcfi Lore Buys fAe 5am< 

tiae tn ia 70 handredtfia ct,, sn sppy aol i bairo 
fur (&&.60. Tt-y ta-'rnjtLch nt 4 llj.tM, Exam- 
ine fri-v any bargain at oar riek, Btartling, 
l^itkuft offer® here of diamonds at 
of mjiltrt (irtee. Send new fnr fait (te^ 
talla. DiaFUujjJd of ohij.iUul qu^djlh'B (a]s.a 
wntehee) from unpaid ioana, offered nt 
rndjcutly low price* on more loan 

values. Then, too, we have hundreda of 
diamnnda from big. eoah, European deals 
with diamond cutters, who mwrlfkvd these 
cerna away ondiT the market. Send 
for our latest offers of this inter- ^^0* 
r r.i i .-.v.:i I i v known cash 
heodyM&rter*. 

A r I ah w * 


D*e- 


Name i 


A odr«ffl — 


Unpaid Loan 
Listings, Ready 

As lew a$$60 a Carat 

Radically different from a H-ratslHip, Liet 
IWcuratoly deecribeaeVH-r? diamond in full 
detail with giinranteerJ 4*xpct weight, -eolor. 
qoal ity, eta , E x plain h Coa rantoad Qaoh — 

Ilka Inaurtnca Policy Loan guirantM. 
A l*o Un limited Ekch.ing« prfvile^fl at 
price paid ua. Giyea full details of free ex- 

Jumlnit3..n Dfftri. Linn 't th^: fery dlnjfiijn.il 

JF-AU wBJit EOfij 1 |n this V-erf Jiat i: a f-rlt# thb( 
y*v MSIlle y-'D. a^Ublizfl: to KC. Wnto 

“Vih^sTSpS Afflif Coupon /VO W! 


JOS. DE ROY & SONS 

Op}HM ilt Fttatajfici? 

ItS 9 Du ftov Bldg., PittohLir^h, Pd, 

Wllhnlit «itltNrallsifl t* fcttJT. rirr.il fiM'. rrn*^ i:i Iilsnn 
i?pe, rau J """ *' 1 

and fl'.her JcwaLi. 


njf. u n tftl hr PermlHsiva i — Bant ut Jhttaburvh, TNIrd National 
liiinJc; (Jriua tni-( Co., flUrburKli. I'u. Vwur U:iajc o^j. tij..* ug ljli 
Is. uie mtnwtilv #wv 4 KI«>l, 



Gearss Model Supplies 

We make working luodqll for tuN'flntorH nnrf do 
^[wrlinf'Ptftl work, tnaehLiicrj' or par^. 

die-: ^fuI loo]?; r«r stamping and fortnitig roE'ta] 
kpeoJaltlos, akiO tastlnpH tn lirn.-> aad alnjn In 1 1 m . 
and carry a complete “Inek rd braj=n gear-, aud 
in v<k‘£ supprite , ^eud tar catalog. 

The Pierce Model Works 

TINLEY PARK ILLINOIS 


$300,000 

For This Invention 

That' a wbnt Eastman Kodak paid frvr tbe 
AutoRp-apbic idea-. Thousand? uf nth*r jn- 
veutiona nrt- needed am] offer eni •minus 
opportunities for earning fortuoea. If you 
are of usi inventive turn of mind, why rmt ecin- 
c Filtrate wn things that are really NEEDED? 
Gel Jlnymcmd Yatea'a new book 

* *1000 NEEDED INVENTIONS" 

t v.^T:s f.iijy 51.150 nud may yrat-t you [hlnklrm liking the right hues, 
Ynn’tl get BOWbere ]u*t hntsdng arnunff. Cohccfttrabe on what the 
Indufl tries need, and on what the public Mr. YatWs hnolt 

mU-. yn.nj wbut theme llilisu!. arc. Stud ho money. Juat write pe*tnL 
J’ay Ti-iall man ¥1.^1 plus poatogo when brvnk nrrlVLfc. A'liur inoney 
back IT you w^at it. Thia offer I United Wrlfn now and get on the 
right track, (.ONKldc L'.S. *1.70. cash irilh tfrdffO 



BUREAU of INVENTIVE SCIENCE 

31 Wisner Building, Rochester, N. Y. 
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Fingers Fall 
Into Place 
Naturally 


The simplified key arrangemefit 
of the JJue&cEu;]' Saxophone i in litis 
it t he easiest of al I i n 5 1 ru men ts to pla y . Vour Fi i t ge rs 
naturally fit on the proper keys N your hands need 
never move from one playing position and you can 

play all Iiotestasily and hcriutifuLly by simply raising or lower- 
ing ymlr fLngerSi t An hour^ [nrjeiicc cicri day for (f-n clays 
will enable you to play many of l he jxvpnlar pieces- in three 
months you will bp uhle Lo Lake yotlr place in :tn orchestra 
with you r 


TRUE 
TONE 

SAXOPHONE 

Then, it you wish, you can c nrn big money with your 
Saxophone- You can meet interesting people — make new 
trie 1 vis. anil fat able 10 "it in with nuy musical crowd. Vou'tl 
tmd a lot of pleasure in accompanyiriR your friends who [day 
the piano, the violin, banjo., comet, accordion or any other 
instrument, for the Buest tier harmonizes honultfuSly with them 
all. 



IA5YT0 PLAY- EASY TO PAY 


Beelit learning at once on your own Ruescher t%a_vophorie. 
By paying a little down and a Mia 11 amount each month 
you ean havr: your choice of tmv Burse her Saxophone, lo 
play white you [ki y. 



\ Write Today ior This Free Catalog 

Our new catalog will tell you all ulxjdt 
ciirh Bucsiher Saxophone, H gives prices 
— lernis — explains our 6 day trial offer and 
illustrates the first lesson, Write for it 
today Air liLE out coupon below -and mail it 
at once. The catalog will be sent, free and 
prepaid, by return mail. 

BUESCHER BAND INSTRUMENT CO, 

207ft Buescher Bloch* Elkhnrt, lnd. 


BUESCBER BAND INSTRUMENT CO, i*5H) 

21 78 Hueseher Block, Elkhart, lad, 

Gent lemon: Without oWLEBtlng me In any way nlea°e 

semi me jour free catalog E am Interested to the iiurtrcnneat 
Checked below: Sn-rojllmnn Trump?! fom-fil . . TtOm* 

hone . f Jarima. . Mention inly other instrument Ju which 
you may l)« interested 

Name . , . , t * 


Addhw 



BEAL FUN WITH CHEMISTRY! 

Of I i { Ji Kill It a FT CliMhirdl Chilli: i wtifi; It -Or-. 1 1 icWrrvt Inr sii-d. 
i.-^-JiiL rj-it-lrjiraJ - iKftHWuln »iul mv LJiA tarniidrrt «if !i.» m I ■ I 4.-icBr*. You 
rdiT pirrurin «[ my^l^rinim 'i-irlm, tim. tl,i! Anwt fun vou *v«r 

h„d. Ur «<r- ki iwi (-.-liaintAkr, n-uiiipt nnd Itwst. wnJi 

rln:tjm jiJa imj J.ppirHE<UB, Lr.-| Vf r jin-ll I* , 

Sis Differen t Sets In Choo&e From 
No. I— jl. Oft No, 5 5 5.00 No. 15 115,00 

Si), i - 3.00 Nit. if— 10.00 NO. 2fl — 2&.00 

CN'tts. 5. 10. 15 and 25 rti m c in wooden cabinet*) 

$ni 4 by /til ?Vv iJ/j-nrjT'.i Atf; /*r iV"i 1 y *ame—CtlE.\iCA 4 FT 
dumnnl UnijUt. 


The TELEPHONE HOOK 

TUI* iiot In ninlte n r : iJ rippi'crq 
IV- ill' -m' nnd MitiElkft. -ill nittlrrihl], 
liAGV ,,l'..-f dtrtrlroj I'J.- 

ivc-rujiviiii. Ej.uO. 

Try Chemistry for lie 

Ot CH&iirJiAi-T ih* 

l-f-1 4hn.t W,lt v-It-ihLi. zr yf, i| l.o 
chfr-iiej-j, On !? 1 JSWuti. (K.sljjajd. 


WOODCRAFT 
The- Boy' i IJ r, iii>‘ W>;i , kSUm&. 17 „n- 

1 -i I II I Jii U ■, t[n.4t .Ii: it 1II3.CI-J ihLi Tilt 
rii'i k ir,< IniLnU- n - fill nrlktrji. In 
Woodfla ubloetai *5. 00 uv4 HO IU> 

Tree Magazine for Bovs 

rlEKtn u ■. h i t CEij, m 
Jl±l[.:- P r^lli -I.il -\hini-. Elwno unriifrr- 
fij ar:> ILiil-j (r,v W miy Ik^) 
Willi wi[U 4 fuf it. 


The PORTER CHEMICAL COMPANY 


•* Ea«W«Ungton Street, Ha|eritown ( ML 



YOUR TREASURE SHIP? 

dot thi* yellow &W* eranuned with jp'Jldpn 
Ideas, h’utjpw ft hobhy that turns siwirc 
lietms lute money. True hand-carved 
ship models built from i3ariri>rk parts 
a re read Lly $olcl. &ic N aney Lee :l m I 
Jumbo, ck-nd Ilk for Copy right how. 

ROY HANCOCK 

323 Douglas Ave, Ports mouSrh r Vn 

— " 


Is Your Car 

A Gas Enter 

New In vent sen 
Increases Mileage on 
Auto Gas Eaters 

An astonishing Pew device has been 
perfected that i^ ftmsBiir>g rat owners 
everywhere. ThoiuundA have been 
installed nnd users reporc Bre;iLty In- 
i 7 rei'*sed mLLaage. In addition power 
tr In-cfeuvBHj, hlKlam st-artltu? :md Hashy 
piet-up is norieeil and carbon rcirrnatmn 
dissptkitPl. Every cur owner tn the 
eauntiy needs thL>i new Ln\ , enPnu. Its 
Cft^t 1.-4 eo IrivLal St pays for Uself in a few 
days time, yet it will t-avo bundteds of 
dollars for Lts owneth In Jfusotiue 

$100 a Week Territory Open 

S5.tMl aa h&ur lor upturn tune. Men arc neerled in r'- erp loetilliy to 
tjifce care of the tremendous- ineai {lermtnd, ^uica ability noi re- 
tiulre !, Kvery ear owner will buy n-n -iiuht, IUvhI fac si'iire time 
wo r k lts.. 

car r To help t?ur wEjrberg we furnish them with this rmir- 
■ n fc VOlOUri Whirlwind saver Tree lor thei!’ nwn cans, 
Ijulck aeH&n is neiie^srtrjr, Be the one !m yupr Rj«iHty to caah 
Ip osi tisi? device whlrh every mite owner will buy. send today 
for Tull particular* and free sample offer. 

Whirlwind Mfg. Co M “JS-.5S 
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Safety Saw 


Model 

• N • 


Makes Anything 


If woodworking is your living or your hobby, this precision machine will 
give you perfect results most economically* It is built for long and accurate 
service without attention. It is not a toy* 







$ 


44s 


u if bout 
motor 


Tasy to operate 
Easy to own 
BALL BEARING 
Table Top lS"x 1 4’ 
Raises and Lowers 
on a level* 

Saw Arbor Dia. 
Cura 2 14 " Thick 
Rip3 12* Wide 
Cross-cura any ■width 
Bevel Rips to 45 0 

Send Coupon 
Noiv for Details, 

I flu Strattons and 

EASY TERMS 


£ TOOL MFC, CO., Bridge port. Pa* 

Sc send me full information about your 
wuod working machines. 


Addresf__ 


RIPS,*. MITERS.*. 
CROSS-CUTS,.. 
BEVELS... DADOES... 
PLOUGHS,,. 
GROOVES..* 
RABBETS... 
SANDS.,. 

BORES... 

GRINDS... 
POLISHES,,, ETC. 


THIS Saf ety 'Saw AT HUB EXPENSE 


Put this machine on your work bench * . , jtivc it a thorough 
test . . . compare ic with others * , * and then if you're not more 
than satisfied with it in every way . . , send ii back and well 
return every cent of your down payment and pay the trani* 
portation charges both ways. You can't lose a nickel, but you 
can gain a lot. Don't buy any machine until you’ve read our 
TREE descripti ve folder . . . If shows Bench Saws , , . Band 
Saws- ... Lathes . ■ - Jointers , . - and all equipment. 


SAFE TOOL MFG. CO. - - BRIDGEPORT, PA. 



OTORCYCLES 


Direct to you at wholesale prices 

INusfraled Bullrlm jnri Conhdi-fllM I Ptirt Lie uf 
GuaTlltteetf Indians Harleys Hendersons SuperX tic. 


csm«ll we<m i ■ XoK—JSprtne iU-Hacrv el WitUff / J r|«v) 


CRANDALL CYCLE CO. Sm* s<. shvinnifc 10 all 

MvtDPcvol'fl* sine* WD3 SstinffieU. Man. parti of Ifc world 




' "ti£iam«- on tod ! ' ' Arc jtqii »ii-wt! 1 j , In rrtfn* 

T=n.ny<'f IheolhfrntiT Stop b*i o if * Av ivf CoiKiiiar 

Uio t«Triblp/ j 'T-r Tout pijp^riopt. 4fecii«erfu! anU can- 
PrdJFPt o-l yftUT lullin’! Yrvur Vault* *i,.iiy c+TT-crms* .g, 
r /111 nnn Tnj^T Ufi* to fpH.Ht, 5*i*di 23 d tar ihlt um.ilnji boat*. 
MCHARO BUCKSTOM£. «*^T1 FLAT1H9N BLDG,. NEW TOR* 


CO INTO 



AT 

I10A\C Draw*r « 


M r n or tHHfiMl.cani flnelncfline rn'h 1 : (.1 nrs,^ of 
you Mown -.itm mUmr ‘'tui«i*itrt«nd« 

■nd Supplitn-.rhiiw yt.u h-.v. 1,1 rnakr n-n-J 
pciI In r^r-r Iid* I’CMK, t.ibCl.n:iOi IS i 
N« tbriur H« Lik* it. HumJcJ, t t-EiJ- K. 

W. HILL VCR RAGSDALE 

lilt (li«nj[t h N . J r 



ACEN 

Every Home W ants! 
Kitchen Tongs 


Selb for 
50c— Costs 
Agent ITVgC 

$10.00 

,a Day 
Easy! 


No ren** hurneij Jlfijyni. Hr** ag lint thi™. 
. htn e^pufcinir, ft* it* dri*H e** tn Uic wrinir.-r, 
■rtwy*’* 0 * 1 1 or hint w-»h*r ■• * h'lTwn hund MmiIh: 


vt mi- till. Straraic, ■lut-blp. #ckkI Hxikinif. 

l.ri J : inch*. Ion w ■ 

ii wtii pnr-lncd In IridiflHUn'l IllwntnlOrJ ctrUuia utnLifiMt. 
(i*ld tO ***Qt* fill gl. 

MICHIGAN METAL PRODUCTS COMPANY. Dcpi. E r El, ill* Orels, MM. 



ELECTRIC LAWN MOWER 


Don't Lirt' you reelf out with. an i>Ed style 
mower when y>ii enn get ah electric jit & 
price yon run afford to pay. HO Volt A. C. 
nr 32 volt farm plant. Write for particulars. 
Agent wanted. 

Raun Lawn Mower Co. 

Bok S 33 El OinpOi Te*n 



THE SKATE SHARPENER 

sharpens the skate concave and 
lengthwise of the blade leaving a 
smooth, polished surface with no 
hollows. 

WELLS MANUFACTURING COMPANY 

Bo* £13 

Qr6*nfl«ld, U. 4 r A, 



RADIO 

CATALOG 


re *.t. 5ci*#r'-Drid 

;-plv»r. Jl il 

■ I CQIlr d r’- |ll !’-■» 2T' 

'1 p • Jl ludlfl. (_inr^.. ■; 
tic 1 . 1 . r-rnmuLn. Cupola 


FREE Radio Catalog 


H+m 


lafay 


«3 


. , c , - . 


tl 


Erciii 


■ ■« ’! 


poll'd 


r>?ftii 


■Jill** 


Uorf^c 


•. 


Htn 


ril 


ARC 4 1 


GREATEST OF ALE.! 

Vo 1 l|»HE 111 r-li 1131’. Jl- * i’. I| 

II, .1ft a-liuiiw'ilr FLiiliv JWviri* 

I (•'ully iS',i ? ib', Mg ■ 

gr,.I ilniTDti, n • iiVtl 4j£T'.'Prd l.'fi 
■■ nj i!!.i| pfidkif £iiFi!i>: -.i Ynl'jt' 

VERY LATEST lyLIPWEH" 

^r.n-M-n .ill .1 n :,di' III fljll ipIBeill. 
ki!« r jicltt., Lintl^rtr' 

Firp I.T-CTyP hii'l Iifl.wd -» e 

- 1 ,i.%rr in! piri-.u* F H V F£ 
JlAl itO A.PVEI K *mi[ Inl'n 

HittLioa. 

WRlTf TODAY ’FDD COPT 

(Jr I ymir nljijf of I Tjl. til* I 
■ .[ji'i , 1 1 t|, upiiL r/i i *J i.| EH- 
Sl'Il.JlJr F'HI-.f L Hill ■- 
mil* Ui=. -nffprl rfJwpJy »nd 

&&F7TG ■niF lutldihknl . j jr r p i 
Will du. U nq jriMi m,ii*t pi-,-p 
quirt tv-r.irr .U|>|>ly j. tH’ 
iipl,,| . H rv’rr r:-iln vl 


Mild *r-5 (Emil; 

wt. tiL, .lit 
J.-ri.-' 1 * D^rTrtl Ui! r. 

iHJuiftrTliilil £ h- Fl- 

j 1 3 -r.r 1 .-.I tirlr.- Lipl 
I l , ■■[*3plof 4,| V i, * 

l Wills fw B.r p!i: 


WHOLESALE RADI O SERV ICE CO* 
36 VESEY ST- Dept.SSSM Hew York 
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Address , 


XartiE 


Buy Direct 


Save 


Thank 
you for 
making it 
possible for 
me to own a 
21-jewel Santa 
Fe Special; writes 
thousands of 
customers. 


our 


Our mink guc ia uiir 
showroom. Any 
tvatrb will he; sent 
htr JoU tn nee wit fl- 
out one penny 
down, \n obliga- 
tion to buy. 


Vi to v* 


on tke p h i n-o you p:lv for jl similar watch mnric by other 
Manufacturers., M-ist liberal offer. Our "Dirpct to 
You" offer urnt Extra Special Distribution PEltti h fully 
es plained in the Mew Santa Fl iSpeeinE Booklet jus-r mil 
the press. The “Santa Fe £peciar' PIpp means a hij? 
saving of money to you mid you get the bi Kt watch value 
on the market today. Watch sent for you to see without 
one penny dowtt- 


Railroad Accuracy 
Beauty Unsurpassed 
Life-long Dependability 


—all nTf. combined in 
the highest rj cc ree in 
the famous kt 
Spec Lai" Watch., 

These w? tehes it ru new Lit service on untet [sally every railroad 
Jij the l, Tilted Slutr? arul j n every branch or the Army and 
N'itval service. J'hou^tndii of fUteiri sire distributee! around 
£□£ wi>rk1 Veil will npver miss the firw Ceuta n clay that will 
make you onro, one of those watches. 

I lief' fluff ?e n *J cou.]jon for our Mew AS’steh hook 

u * lust oft the [ins«, AH the uevveit u-ateti 
case 111 white or green sold, fancy shapes and thin 

models are Bltown. Rsiad our easy payment oJTer, '"'ear 
the watch 30 days MIKE. 

SANTA FE WATCH CO. 

Dept. 16 Thamas EMg. Topeka, Kuns. 


SANTA FE WATCH CO, 
H'apetft, Kansas, 


Dept. I ft , TIlCiriMs IEUI . 


r lease aentl me your ew Watch KooJi wlili Hie undcr^tantllng 
that this reHjUest does Etnt-oblljiiiie tne in any way. 



Select t*ui awn pnfHwnt tetKis-Sara 
Mead LnstFij.iKiL r OL XI, i k u numey pUy- 
i u i~ LEI I's.ij ■•:■[■. 1 -'.-i' r.is_ Be the "Tifa" oJ 
the fUrty w here ver yop I P BAYS 

Ffi ft ft- TRT,\L""an ohht-inoB obiay 
iri L J npc;ost lo ¥ 0 u. Me*d ifts,Lru.mnits 

PTC easy to play and □ JOY to lenin., 

I ! you -luti hum .a iune, you .-tp play, 
Fttt inst-TrLKtion bonfc — new simple 
melftod. Slt.cI □ posc. Jrd to4«V lot 
I™ ir.stf nr.vm c-itatee with iliac- 
vdcus efltrs and leiraa 

MM CYCLE CO. ■ 

Meail 


CHEf-T £54 ft 


CHICAGO 


Palmolive Shaving Cream 

**$ New Delights for Men" 


QUIT TOBACCO 

lionet try to banish unaided the hold to- 
bacco Ills upon you. Thousands of invet- 
t i'i.L,-.:ii tLPQro hnve r with Lh* uj ef the 
y Trwtiui ' 


Kveley 


ucd( r foiUul cV bn qaitr 


KEELEY TREATMENT FOR 
TOBACCO HABIT 

fur Hb»ceii, Pueee*«fciJ f-ciT gt« 5 U Vc^m. Wrtte 
today tor FliKK KOOK aJU im r i. i e u.lnts u f 
c-ci r M -Q H E Y - li A C K Otl AKANTKB. 

THE KEEbEV INSTITUTE, Dept. A- 973 , Dwight, III. 

Mciisi* ai the t anion* K^ilfiy Itnlmont far Tjlaumr um! Drua* 
tftKitlct Sent bd I L '■ ..T ! : i . . 1 1 . StUeOj CcraJhl*ti 3 *l. 



Boils SO Gallons 

In Less Than Hour 


No Other Cc>m£HTf*T? With This 

Improved Oil Burner 

UfeO^noTO Kerosene cf Coal Oil 

fBttrPS Ontdoort tttWdl u Endooe i] 


r T'H.E most fcmaetable Kerosene Burner ever 
-L built, BolU down upple cider, maple fi vrajp, 
molasses, etc,, la hal f the c rdiaar y time - 1 deal but- 



net for (bLrica.butchea, induptnub tc on tbe fa rm. 

PRODUCES TERRIFIC HEAT WITH 
SILENT BLUE FLAME 

.NOISE 
SMELL 
•MORE 
SOOT 

So efficient it pro* 
duces twice the 

amount tif heat uf < 

dan install and OCefite. Double (tne-raroc 
Ossur cacoti EiDuop^^pcfatioa williout ihut-donm; 
Nothin. gf tej wear out T etarts In a jiffy, will last a. 
life tiinc. Every burner guaranteed fully. Write for 
■necial introductory price and free Catalog: of out- 
uoor utility and kicein^n stove oil burner^ 

MIME MFC. CO,; Dept S 313 , SO E. Kteie St, CHICACO 




POPULAR MECHANICS ADVERTISING SECTION 


140 


XN 




s greatest 
d Master 
Says: 




“COMPLETE equipment Tvitli Conn instru- 
'-'mertts enhances the musical value Gt any 
band at least 50 %" 

Cuon* nre thu ehuics of the world 1 © ^rmfest artists* 
E^Ocelully iveorniiwinclcd i to beginnera f (Kr auiekcC 
inropneas ami ere-ati;T huwicjil rucceai, Easiest to play. 
Many exclusive features. Yet they eestfW toofu. 

FREE TRIAL, Eaiy Payments 
on a ny Con a. WH Us for ii ntenearingf 
book. Tel i« every t.h i ng you wan £ to 
know about your favorite En* Lini- 
ment. Full color illustr&tiema of 
njwt pepuJ&r models. \V ri tc today. 

C.G.CoDn h Itd. 1^1 Cojan IlEdg, 

Elkhart, lad. 




K-tarfrfj largest 
!Mdn ufirnlum ft td 

RAND INSTRUMENTS 

SEND FOR THIS FREE BOOK ON 
YOUR FAVORITE INSTRUMENT 


RUPTURE IS 
NOT A TEAR 

Your pfliyyieinn will toll you that hr™ is (rupture) is ft muscu- 
lar wflflkneefl in the abdominal wall — Du red he satisfied with 
merely bracing these weakened muscle*, with your condition 
probably crowing wore© every day! -Strike at toe rout cause 
of the trouble, and 

WHEN— 

The weakened muscles recover their fltrenetli and elasticity, 
and — 

The unsightly, unnatural protrusion disappears, and — 

You recover your vim, vigor and vitality, — your strength 
and energy, and you look and feel better in. every Way, — ■ 
and your friend© notice tire differ once h 

THEN — 

You'll know your rupture i- : gone, and 

You'll know why fur almost a quarter of a century nilinoroun 
sworn statements report complete r ecu very and freedom 
from uncomfortable mechanical supports, without delay 
Irons work. 

SEND NO MONEY 

A Teet of the scientific self-treatment mentioned in coupon 
below is now available tu you, whether you are young or old, 
— man or woman. It costa you noth inn tu make thin test. 
For your own good mail the coupon NOW TODAY, 


FREE TEST COUPON 

Plapao Laboratories, 455 Stiuiri llldu., St. Louis, Mo. 

Send me ft Free 10 day test supply of tliE remedial 
factor Tlapao and 48 -imlro illustrated book on Rupture; 
no charge for this now or later. 

Norm? . .... ♦ ♦ - , , T , 

Address , ,. 



*1000 MONTH 


M SN, here is a mil, red hot money-making 
opportunity! It : s a chance to jump into 
business for yourself ami make more money 
every week than the average man makes in a 
month, 

Hurj] rising as it may sound, wc actually put you 
in a business, with the first day's profits often 
running from -Sis to $55. $350 to 5G0Q the First 
month is not unusual for ambitious men. 

Cut in on the Big Money 

All ymi need is the ambition to make tc;ll money. We 
supply you with complete equipment r«i make uitd sell shat 

f;iijn. :■ new rood spend td t y — Brown li- bbj .i 

doilg h mi 1 I in k vd by c Iccl r I c i 1 y 

it's u crispy, lliiky, delicious jie'v. kind of doughnut enokecl 
without one drop of oil or Krowsc, I ’sally digested by every- 
one. More upjx.' t e ti ng then oki-sfylc dou#ifiiuitr ever were. 
Costs less to make Hells four tiuius us favl No baker's 
skill required. .lust cirlij water !'■ our prewired " Mix," 
You can open a shop; rent cheap sfinor space in a grocery'. 
fleUealcpsen, bipvli counter, drug it* ire. etc. Or M:iri ill 
holm. — -und uni !■:■.■ up to your very tirM uttk. 


Start at Onee 
ANYWHERE! 

Men and women everywhere 
are starting in this business 
daily! VOL' cannot afford to 
delay! Details will gladly be 

tienf. without obllRfttioiW ol any sort. 
Huch ii ti amusing money maker 1 ms> 
never come your way agniu. Si> fill i cj 
mid ©end the coupon at oiuc! 
TODAY— 


MAIL COUPON NOW! 



Focui Display Machine Corp.* 

Dept. 31, Still -Si II N, Dearborn Sc, + CEdua£o, ILL 


fH'ntlcmcnt Please servl cue the plan by win eh I ran 
trash in on Brown Bobby, the Orefiseless doughnut, It 
is understood that this obligates main no way whatever. 


Name., * + * . 


Address 


City. . Ptiite 



made STi.iKiLJ 
i ti -i m n ii i a .4 
[To m my |L r re:is^ 
Itss {laugh nut 

ImsIlLL'SHl " Th 
Ol us. M IHjCfn Fla 
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9 | /or the Home, 
'Work Shop or 
Manual Training 


tTHTH this 500 ]b, capacity 
VV Simplex Jack, you can 
straighten window or door 
frames and avoid planmje or re- 
scuing locks — level radiators* 
plumbing, drain pipes, ice box: 
straighten or clamp glued work, 
radio cabinets* stretch shoes, etc. 
This litUe 


is for the man who uses tools, 
or the txiys interested in man 
uai training or mechanical 
toys, i 1 liati hand reds of nuts. 
Sturdily buil L beam iftilly fin- 
ished, and unconditionally 
guaranteed. , 

fts purpose is to dam- / 
onsirale and adverti^ iA 
the exclusive safety jW 
feature of the visible «F’ 
screw and power of im; 
the larger Simplex if | 
Jacks, and will be Sent IF 
you prepaid for 35 
cents— Canada 4-5 


cjoseiij 

5 oo ids 


Temple ion , Ken ly & Co. 1 10 

IffABIliHED 1 &M 

iOZO So. Centra I Av Chicago HI tSA 

CiM.ilriiirn: Pf-huv: «-nd im- iKrnr-'id i Simple Miniat-srir 
Jink uL 3 S t*iilj, Uid ijL 33 cv i'l, *u» f<x II, jr 

A III i. 

Nitn*. . 1 ...... 

Street + . 

City 

Til ark ptilcrr rjr*« i - 


P'.flt*. 


Simplex 
1 Screw j 
1 Jacks I 


$100 a Week It Rays^to Advertlt* 

H.O rjti-de-n tmtde Jilll in ir d»irs — ---jld £ ETUckincai 

ID S'-, li-^ura, 

THE EUREKA ADVERTISER 

lAutemitfe Wrapping Puppr Printer) 

Ai>H><Tiilir-[ili.- prints r.h m Dirirkii nt n fin Ida 

nuking pjipe-r Ln oiw? or two ^oli’ir#. Wily 

w hut lr (ti: |h (u h h l'c J ‘AD ' ' p-T-moil on i w « n Ly rail* 
i-r I'Jisn-r . flint, of New York hidd luiir iiinrii 1 rW!i 
in (wo hen&rr. Yoii wlloet uid ji-fti ynut r*iH j 

We dt- fiver. Every rvn-feWi.nL vl firoipe^L Han? 
tMKVfilW i:'f ni"re machines — one fur fi.li jt* \>r.? rack [hep uue. 

SaLESMANJKjER, DejH. A-t t 1241 Cortland Street, C Flit a go, lllimls 




SAW 

OUTF 

with Bill Btata 

MS 


F.O.B.Phlfa, 

CumjlHt at lllHitnlnl 

ja H F DoiaM* Shait Meier few tv wiit. r-sUe tap tgr '-k if' 


■\| - ILL Rip, Crosscut, Revel, Grind. Mitre, Groove. Sartrt. 

M'nrt L-c, Tenon and Tolioh. Everything ht Complete, ranis' 
to plug In any Siclil nockrl. Kiituf! p me Meat lops. u ithout Uhl I 
Bearings, with 1 B'slH* table top— $ 3 5 - ftp. Saw table uUy with 
Combination ttfotio and ij H P, Mat nr 430 . 00 - 

CallV/e Free L n ^hlfh 4 beta QuiEm nr," rlrdjk' pifiuml, It iifwj Muriil n - Reivt-h 
— — — I ilhea.lj-* Hni.ip^w.C’jjjiirvLri.j: Wprt Sh-oind IIirdwnii-S'Trbitiri. 

W1LBAR CO., INC., 





IT'S AM 

ELGIN 


■ 1 . 

DYJl - 

G u irp n 1 *t d 
£ i -jr i ft Of 

W * J < h i r» 

unirnnetH . 
haltd e n - 
jfruvfflJ whin 

m r r r c v ft 
Meld rtileu 
^ it y e it r J 
cHme. i 

ftili- int-ih / 

*■ r /: c / no c.o.d, to pay 

|VtVt / \V*ar this standard 
1,2 21 / AhftirtCAD wutch ami t»ke 

-l iiii- / ** full I'exr to nay — Semi 
' / SL lh>w nr. (I 1 ills WAlCli 

/ cunm to you preps Id — un 
y cl. o. D. to nay on urrtYAl- 

I 12 MONTHS TO MV 

10 OAY5 FREE TRTAL 

A Rcr rXffltu Inal Eon and 10 dayi 
rtree trial, OaJ betnnee in 13 equtit 
i non. Lilly y.iyraentH. A'o infcral, 
■.Vci rjrrtta. A s red tape. 

AD trjnuctiaril liricth C9"- 
fid:#nti*l, Vou toko tU ri H k — 
sh [ LftiiCLioii ab^olulely if-jarzii,- 
:«eii or inotwy tUvCk. WrUten 
iruMheutee i mi with purtiibit- 
ESTABLISHED 


JUST 

OUT I 

Mew c-iinlcpf ftf 

H«Diilnr ftuL- 

J.jOlldf, rtSE.T:- 

:ird nn t loruvl I l‘ 
ml V e M i * f 'l 
* Arctic, * rtite 
jewelry, 

ADULTS mtuI 

FREE 

C a 1 m i on . 


DrtVA I DIAMOND h 
l\U IML WATCH c o. 


{ ADDRESS OIPT.ll-A 170 BROADWAY, HY p 




t uL-' -fit H«pLing Sy^lrtti 

New Rjtsy rm-tliiHi roflbffSf ftMy Irultt tft |s|. 

ntulJ hL^f.wn PLUMBING ii.net HEATING. 
D'¥Pt;L wholesale prLce* nn HiiiheSl Quality 
G Rule A holkLi. 


WE SHOW YOU HOW 

Rend fnr onr new tree catalon telling how 
you nave wants material and blglt labor code 
by biMftg your owji jii timber. Thh hunk tiaa 
Aflved money Inr bullHera. horne-r.iw nora. 
farm ora itnrl morhanlrH far over &0 yenift. 
Semi for your copy Loday, 

MILLION COLLAR BONDED GUARANTEE 




c 


GIVEN! 

Bayat Bere'a the great Navy model Aim hip. Largo 

6 - foot air hag with inflate rs, parachute with autA* 
matk r-eleft*® and eonjytcte matroctions for ffying. 
Will By for mitea at lielirHt of 10 CO feet. Ureat 
chance to aludly aerial navi^tlim, Rend name and 

wfU h^ndfl cur Dnw urt Blfum Is dtHpxtfB {if tm me 

C 3 I.I 2 £c orf^r, ftend Ui« | 1 ,H yog uid a*W 

fiDT Uun Bemee we will fom Idj* wuadflrxyl Airniiip 
fuLI initryctiueifl free-. 

C. M.THn™aa ,^7 W, Ma-dbon St, f-K-SI, Chirago 



Sht w am A Better Looking Nose! 

Improve your nrrto-nal appearance 

My new Model 2 . r j Nore Sliftper L 9 dCflKft'CHt tD im- 
prove the shape of the nose by rernnulrllmt the 
cartilage arnl lltiby parts, wfcly and painlessly. 
Tlus Is accomplLahea thru the Very flM&ftd pret’S^a 
CL'Spj^rzcLtinra whleh only my patented Mod?) If-' 
p*jR£r£rt<j&. Hcsnilta are lasting. CAn lie worn at 
night, nr during the day. Mcmey refitodcn;! If not 
FS 1 Iiffled after thirty days' irlftL. W'rtte lor free 
booklet to 

M. TfilLETY, Ptofiecr A T o« ■S'JNfCfe/flrf 

D*it, 61 BINGHAM T OH H. t. 
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GET INTO THE VENDING MACHINE BUSINESS 

LARGE PROFITS BEING MADE/ 


V- u Iiijv nww ti in-o ^ ami place ihtm In flures 
h^yLiiiJ jii^reTuLhCH ijM i-f re i i ■ l-j* , Hum jluJ 
jmrui# um- 41 uHn w you rruui id 

profit ' S-i t ;>-r1 with smell tmtklsl durliuf -imre 
iljjit. A r > p ilp i €■ i f our mtiulijncs w tlJ iruko 
'Viiu fintinriii Hjf i n il n-TiC-TutiT n [ 1 

VyeKd fur JAlaliftf and full UeiaiJj: To do yf 
& [C'MPANK 3 M QflWtOftTH 


A $100 SHIP MODEL FOR *4»® 




SANTA MARIA 

25" High; ir Wide; 27* Long 

oar beautiful ilhinfr/ited bookfot eantaining photos and 


Write for 
information on all of our 


You con put a beautiful 

Ship Model together in a few 

hours of pleasant pastime 

Let the World's Largest Builders of Ship Models 
supply you with all the necessary parts cut to Jit 
and ready to put together for the models, Santa 
Maria* Mayflower, or La Hnta. You need nut know 

Jtiiyltiiii.it about sshipi building to jicflnniblc one r.if lhv-*(i Iti-mif-ls. 
If yi>i] Lave never t.(+n u ship ftuxJlirl you tan put oue uf tjjeee 
models lo-jcuther ill :s. fnw honrs by following; our diagram und 
instruction slu'ot-H- which CXphtill und sIkjw yon -cxa-rlly wlult to 
(Lo with tae Ei part. All you need is a small tack hummer to 
tap the partM ill plftr'C. The diagram milking it jm po^iblfl fur 
you to go wrong, Thtwe model* when flcniplcted lire evLiCfc in 
uvery detail of the famous old ships tiny lepreueiJt, and when 
coBipkid wild add a d Inductive touch lo your homo. Wo also 
have parts for the model for tin.- Const L ti.it inn and Flying Cloud 
It s^i.iJv; all Other imuUis Lifted ut STttb eurh. 

La Fiiito — Si*o — -id in, high, U in. vide, 27 in. long* ....S4-.93: 
M ayflttwcr — i K i — 2d in. IlikIj, It) tn, mile, l- in. kmif... +/JH 
Cons tit ut ion— Sice — •2'i in. high, S in. vide, 20 in. Idtie, . 6.98 
Flying Chun! — sJizc — 23 in. long, 7 in. wide, 24 ill. high.. 6. 98 
Models sent C,Q- D.ony where in the L'ni led States. Ad foreign 
orders must be accompanied by LL S, money order or check. 



s MINIATURE- SHIP MODELS, INC.. Dent. RTd 

J A A I ti llariiift Srrect, PhlludGlpiilu , Pj. 

■ PleuHe seriiL me The complete JlftrtH cut to fit nluJ ready 

to put together ter the Model- . 

J will pay postman a few cents isnstuge. 

I’lfHDC print name inid address plainly to avoid tl«Uy. 


Miniature Ship Models, Inc., 

Dept. RT-1, 3216 BARING STREET. 

PHILADELPHIA, PA. 


Na me 

street or n. v 


• City, . 

; Httite. 


Enjoy Building Things with These BOICE-1 RANE Machines 



me tilings for your wife, mother or the 
L is just, like n big woodworking plant. 

Joice-Crane Handi-Bench No* 5 

(,1/oy lie l‘wr(.lta.\ed Complete or Ira l-\cptl?ate r.-rtEitf) 

Universal 1 1 undl-Haw. Talilo 15 hl 7 '. CdU 

2 ' . 'BtOCk , 5 MM 

Eli:.!' I S hi- 7- -. Jl.fi 

ir HiMuH-nanrl Fjiw 35.99 

J:lg&aw. iu* ban- to frame. C'ut^ 1 1 s'' PlofL 


\ New ti* IT an di- 
do inter now ready 
Tor delivery. SO' Ion#. 
* Wt .luti lh“. Constructed 
I Ike u ur other W Cl I turn WIJ 

Ju ii item a iuJ moderalcly 
IrMced at S 75.00 


Enjoy happy and profitable hour? building bant 3 some 
kiddies with this Umeo-f Vane homo workshop that 
Cottoect to lamp socket and start work. 


Turn Your Idle Hours into Gold 

Jfflve ft mnodw nrfclnc fahint. tjf your ow n on ;l jiraductldtt 
basis. I. -iHj ymir flfuiro Uiuo. II lie dnllclifcd w p ilh the 

variety of (iccurulc. In trickle wurfc you Curl Jn Oil IIhjI&C- 
Osrii' muchi hcs. The [>|-^rl(-- which will come frotu fnu-h ft 
a t\ i : at kl iucj it no* I a lew umjio j able tun lt> will $ nuiio yo u. 


2 1 . T atotk 
lift:,- M’UUliC 
ir Uarwll-n 
JL^Baw, i(j' taw 


for your wife, mother or the 
woodworking plant. 


I'lilRCf’' » l+ VAJKIHrU V V-IUL-I.- 

IBa^ T'reseiU 12,99 

4 ' Hand!- Join ter. Com- 
plete with giinrd 2 S-M 

Complete Uondl- 
Ur lLL'jj SitClLLd I tip TWO 

h p. tfti.iiiifs, 
c L r s . [Mill p y h 
ih wi t c li cs and 
l> e n c 0) 

w-ithftteoi leg^205.80 


W. B. & J. E. BOICE 

Dept. P,M. UF 

TOLEDO, OHIO 
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profit tern j 

SUMMER MONTHS* 

Report' frlf 24 WQ 

E R NABOR 

fUiMCHUUTTS 


Own Your 

m rtonpi 


A NEW BUSINESS IN YOUR 

A dsljflhEfuLdignlfiaif and fascinating business. 

Make and siQlS Crisps ttss. Delicious confection, 
end old like them* Co mo again and again for more. Eai 
to make* I supply everything, Ffawmalerial plentiful^! 
cheap. Profits big. No town too email* Start now. 

QUICK SUCCESS POSSIBLE 

towns, villages! 
crowded streets purging throngs at parks, carnivals, fairs, etc.;: opert 
little retail storajor, begin at bom*! wholesale in stores, grocers, 
'a, case bail games, pitnics, wayside stands, 
DDAFITtf 5^1 p 2G5 sales in 3 
rnurll# rnonth-a reported by 


bakers* druggists, parks, 

EXCEPTIONAL (,.■* 


) 


nngi 

California man. New Jersey *4. OGO profits In foag. than 2 months. 
Revel of Michigan wrote: ‘‘Made $25 on my first day". A* Lejb of 
Montreal wrote i **My safes averaged $400 per week". 

WE START YOU IN BUSINESS machi nos, eaora?f ormola^ 

end raw material. Little capital starts you. No experience needed* 

WRITE FOR "BOOK OF FACTS" 

—It's free, contains success 
I otten from others- — alvowf 
their places of business, 
tells how to start. 


AUPUGING 1 


EAKINS CO*, 

12£H!lsh St,, Springfield, Ohio 

Mall at onto, your Book of Facts 


Name. 


Address 

K.INKADE GARDEN TRACTOR 


and Power L?wnmow?r 

A Practical. I'mveii I'mvi-r tLiliivutur fur GardCrk- 
rm r ^tiNrbanilm, Tm-ckcra, Florists, Nunwy- 
jjitn. Fruit Growers- 

H*w Low Prlem-Eaty T?rmi 

AMF.KICAK f ABLM MACHINE COMPANY 

TU 5 B, .Mrd Av, tsli. MLxmeiiiwlitt, Minn. 




You 

Save 

Think of It— irtw than 
1 1 3 c rach. W JiOHeaale priccw. 
FI lEh-erode, cl PAH reading f or 
everyone lo the family. 

ChcJco of any six of these mntra- 
yIoes vll) LC Pent you lur one year 
(ft total Of Tl maBMlnfflJ for only $E . 


Home Circle 
Cappudi Farmer 
Noedlpcrafr 

F inn A Fireside 
Farm Journal 
OontliywOman 
_G«rd StOrlw 

■ i: «f 1 anr eIv -p*4vl t 


American Poultry Jrt. 
Household Magazine 
Fllucstrsl. Mechanic 
Modern Hnmcmiik'g 
Ev'rybody's Plry^ JrL 
Successful Farming 
Woman's World 

md with doilmr bill tod»T 


• tiiN« ihf? rhK, Y out *r* 

pnt :■■ oil. I refcii™: OM of flNflL 

Ir.H -• U 111 E . SI ’ I =>'T ■ f PH b ™T Oil U**» f 

Altai In < r <r m LI. at wlt<ilM*l* nric#E. 

& COMPANY, D*p 

suit Uk« BIOS:, 


■AU.L16 

cmcuQ. in. 


AGENTS! 


SELLS LIKE 
WILD FIRE 


Snnwi, btc JI,VblW 

mrr drte*. i-lmn*. pc-iu4rt* 



New Improved window washer eliminates all mu^ 
■And ftrsK wherever there is Alans 1o he cleaned, Rt- 
strlcied territory to producers* Write today* 

CARTER PRODUCTS CORP. 

MS Front Street Cleveland, Ohio 


Holds Rupture 

Afhtetes praise this newly patented 
f Sanitary Appliance 

Ruptured athletes everywhere 
'have found a way to rehiiu rup- 
ture with c omfort and safety and at 
t he m me t j rats proi rur >te heal i n g. Weigh i n g 
but n fewounrea f this support gives o 6 h 
^ solute freedom in movement . Cannot bo 
detected beneath tight -fit ting clothes, 
i Cmuti apart rnn be washed dftily. 
MX)0 Brooks Appliances sold. Made to 
miMiaurf. NoRDUgjnEnprlnggor hard pads. Sond for 10- day trial 
offer and i-TH-page Rupture brink. Sent in plain, sealed envElopo, 
Brook* Appliance Co. 1D7-C SUIe Street, Marshall, Mich-. 



STOPS ACHES— SUPPORTS RACK 

the Natural Body brace 

Taktaf Btniin off the back, the abdomen: reBovon nerv- 
oiiHb&fs, eonuupntion. tsirvw wonderful seiMe at reiiof 
m ikJ we]f bel ng. l-'or men a nd cc-o-mf n, 

COSTS NOTKINO TO T»T IT 

Write fur onr yo n f, yn Iretj- trial olJcf. tree JJJiistraletl 
brrek, measurement blank. UU-. 

NATURAL BODY BRACE CO, 

Howard C, n»ih,FL,7t Frath flldg.. ^alitta. KanMi 


SOPS l&ag® 

Lucky Tiger Houcks Dandrull and 

Ailments like WhytedFox (l dud 2 ) 

Medicated Mu&age fkln irriudons, and 

Nft 1 WbyC e-Fox Mops rectal itch in p*- Uwt 
by Millions, Money-Back Guarantor 
Write for free booklet. 

At Brt-lm, Drugj-ijti, Beauty Par ! ws 

t LUCKY TIGER REM. CO. 



NO JOKE TO BE DEAF 

— EVERY DEAF PERSON KNOWS THAT 

I make' myPRif hear, litter twlnff dent fot ?■!> Jfiiri, wHIl 
thean AtiiOdal Ear I>eutti9. 1 w par 
mom nay and eight. They xtop 
ItOiid n H l.nr-ffc and rimrlne cars Thuy 
ni-p THrrfrcl I y ootafoTTAhifi. Nflono 
Apes i hem. write me and. l will U'll 

E on a true story, hmv 1 got tie :if an tl 
of 1 make you bear. Address u*ai*k*+4 Kmt Draw 

SCO, P, WAT, AvtUlelftl £ir U.om Co. ri*>e*l 

Ik) HoOmaii Bldff,! Detroit. JJICHl 



,t for with 

M 
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Telia aJE nfooat chjcfcVcflre, feeding sm>l mistn# 
far profit. Also describe* Elat Water & Electric 

“IDEAL w INCUBATORS - $9.25 Up 

With DMilnil PlttaM ECO TURNING TRAYS 

“IDEAL 13 BROODERS $6.90 Up 

WE PREPAY POSTAGE-WE PREPAY FRElGHI 

Coal. OIL And Electro Uroodp™, Poultry SupD-lto, Baby 
Chick*. L(JW PKlCKSI Writ* TiwfAll 

J» Wp MILLER CO-, Dept, 12, Rflckford, II*. 

INCREASE YOUR POULTRY PROFITS! 

By utoyer Breeding. Feeling, Housing, Cutting and 
M nr kH-r I m A M li K it A N Pt ) tr LtR Y J U V US A L telLi 
ho'Y to da k, EMwl Ju Ail-Ji‘:lyu a _ _ 

COLORED PICTURES 

*l<k ,iii*laj»Rl<wy text icf.l »nd j!n» MV ihJr.ui ;,-iHi (IrJ , 

Tl.pjf arc ji'it iiiat t'oloqjBd picCuTra of bisila j>irt*iJ#H - i . -- 

tL'ir.il MtLIJY. KHwOlMlf lltfw-r ikcm l*.¥ tl 1 ' I'rv jnjKr, 1* 

iv uli ar Am nr lean ^Diirtra Journal twyt>lfi about IvOO pi|i» 
Prt« 25e * )iM — a i*»ri $i, _ 

AMERICAN POULTRY JOURNAL, 14-536 S, Ci*rh St.. CEifCACG 

SQUAB BOOK FREE 

Breed PR IqllitbS for rich trade. Sotrt by millions 
at Ps prices ibw chickens. u’nte for tree 4s-p. 
book t*-l line how to do u and how to profit by new 
enlCH melhod which get* the big money. 

fLYVEUlH P JC-R ^5UA& £0., £34 H Sli>«l. M*\rm Highland:, Hm. 


(T WONDERFUL POULTRY BOON 


Now FREE 


The Nation's Orm Poultry Manual: teh.-i about mam- 

mc! h JiatclwTv, s’ ll |[fc?:bs- ppre tn»tc4 poultry, FccJi .y. Jf&u-iv, 
Tji- 'n.wp md JtonnrtU*a. 

: i w [. - L PRJr ■]■-.*, bnt Fowta, Em Cliioka, Btuwk; Udium n=„i 

8' «•<*»'. Sli ■„:i- iimrnpfa.Ci'J. 

BiJiliVi RgEUBY CUriu-Ja, t»,> 

VA DDEtllt Chicktnt, duck?, jmt 

I |I DrICEUd and turkey*. Purebred 

Hardy, northern raided and most profitable. 

eggy, h*by ctilcfci, Incubator*; 

Cow prices. America's grant plant. 37 rb year. 
Valuable new lGt> page Poultry book FREE, 

. R. F, HEUBERT Co., 8(11 878, Mankalc, Minn. 

Catch Fish! 

Eels, Mink, Muskrats with 
t>nr row loidincr gaivaoiied. 

STEEL WIRE TRAP, \UHf for nuf FREE TRAP OFFER a ud Barrel in 

Cfttaloff. si Bo* of QUF famous Fifth DaLtlMElOlnErralofT-niir mipd. 

WALTON SUP PLY CO- 3S02 JUNIATA AVE., ST. LOUIS. HQ. 

RAISE CHINCHILLA 


V*_’ 


%/RAi 

Ji 


AND NEW ZEALAND WHITE 

rilD DARSITG Bit Monu 

run KHPEH I 0 We Supply Slock 

and L'ny y-ski fiilhnrimc pn :„r all riiie: 
t>hltwl:fi BVfT«i?fl i I .rnrb — trev it,^i-;cu3 
Wl.iiFt fi n4t : ! • pi*Y»* • ' I ■ ■■' : • • > . Cwtalr if 

'A, -l- ' -u 1 . -i I ? I |T FiirFi»rmi.n|£ii'.iK.(- 

jir.-.h-O-i fcrw PftaHV NitiblU ft# big pMltft. frfl '• r | I,;. 

BUI&OOH EHTERPfbSe tO.. but H’lini Purk, MJ4M«rl 

Wonder of the 20th Century 

The nre, Talun'ble wi n-: l»njfc_ **ioirn'd'’fl ?he Yorld. 

]l»Hd, rhe mull or hnirioti'in. Iriepilij 1 , pen.Hial 
Ir.Mir-riitdi,. mcnBTrsmi , dlirT«>'HUCD, II' i lnJ.rfBlii J.s, 
Eln* buoJi — ■ lie wwidrr of ‘i c Utlih Ctntury — 
i(ii Lli III.OU, but w nl ti i.'L 1 1 "\rtr-j •,■■; !oy -ij Lf > u 

C.r.Hrr i.mLT ri l intk l.-lt ffllUTK in P/DCt ii-lkl 1 1 V jjIbBfl iilil 
«— nhirlie* yen UUW <H,-n1rol "ilicra — wu tfrrp 

Mir I’l,cr S'l'iiT twry «*j»h aiul flculrd r,.'ri ijIWiT |.'i 

]in'!i:"l. 1 : 1 , ■; -!01, Will fUreeiJ id ti h ar.ii I.flV K, 

ohuii.ii wiwcr, wnlti', HM'iil pi'eltioi,. l:a ptuna 
Hit ili'HVV r- V* ill H|« ! i *•■■■, ry ll I »h. Tl.'- k ■ 4 

fwrliv'L. rorra^rre bn 1 ! T*'! Jrarn^' | ,v*E,r:|. J-'ay 
only JJ.4-H im uifiTilL, live fly' 

W la* h«l 1 4» Bo r 11, W«a d bin#. Pa . 


euchstein + s fibre limb 


I* a0i»!hinif U> piuf 
Utitpd- itri>nii P etMf], 
nrnr, llirhit. Eaiij 
®*Trrwrtta. Br»r»i 
Ti=r dill deffirrtalUM. 

D r euemreifi co. 

aiQ 3rd; in,,, s®, 
Af|HNE4P0L1B, RilHif, 


You Too 
an Add 
Profits of 


150 «> *300 Monthly 

Start a Money Making Ruaine. 3 * of yotur oien. 

L'iJILclc Si jlI lulls, Rt-Lialr ^hoihL Carngr-rt and ISritlfry Stations 
are all maid rig Hid M ON I : Y 'ivilb I III 8 Ilnur Battery Service. 
IteCbia mended by 1 lie leading cur ;iui| buttery makers. C iyq. 
slant Potential lets you give .1 her ter c Marge Ihsri ttie Other 
tel low In nne-itlrd the llctie. anti Hi a Narlng or :;i .1 ■.■ L I p ,Vi i 1 ; 
on current. Anyone CM1 o iterate, i 1 heck, youpoh I k-I i>iv fur 
full infer mitt Ion on tiovi to get Blurted. Ln thLfi money ximkUig 
work. 

Shouldn't Cost You it Cent 

Pays for ItudU — Drinks a Big Profit Besides 

Only $16 Monthly 

30 DAYS’ TRIAL AT OUR RI SK 

riifi Largest Profits 

£ JIM The bCrl |)S> lTm work In automotive fl*M 

j'rrta today is jy m Unite Cur wusbinK. Puts: you 

Mpip^ -ti abUYC competition — filliudriiiTbs u i] Jrudg- 
J 1 1 cry! Uwrs report SUXl weekly fiiMjElis. 

Mberai IriuL fr-^y terms. Savings in 
^ 3r ^’ _ — labor and material over other IrwitllOds will 

CAR WASHER, easily buy fur It. 


Earn 5 Men’s Wages 

Portable Pitl tit S[jrm- rjoef tEte werk of flt'o 
t-.rpr.ci painter*. Yon set rour men's uruk-es aa 
tirotlt. Pnlrits t.'arH, Holms. Oarage*,, Harris, 
rurtilture. No experience nerassary to operate, 
t:heck coupon Tor trial oner und teniiu. 


Air Service 


Only §1^ Monthly 

ITtf Air Servlet easts yeni only S1U 
monriily for a few months. Fully Auto- 
matic day nfirl fiEghl service WLEI dra?T 
customers tr> your “l, op as wcil ti4 tiperntf 
yo,;r :nr roeis. (’heck coupna tor Tull 
details without ablLeatlon. 


B«x M*13 
TROY, 


OHIO 

_Tear_ off jnd ^faU_Today_ 

Hdhurl Hrothi’rs. Hot M- 13, Troy. Ohio. 

.'eat! me complete information on ike Lton ^ I’ve checketi— 
your tblrty-day trial nrrtT -easy i -uj luimi ktjj.s — mforumUtin 
on how HU equipment wilt iiicrcabc my earnings, 

D HR S HOUR BATTERY CHARGER 
□ HU TEST BENCH 

□ II H PA 1 Nt’ SPRAY 

□ II II A I R kTIFt VICE 

C HU CAR WASHER 

Name. ,,,, Address 


Spors Guaranteed No, 10 Fountain Pen 


SELLS FOR $1-25 Use 66 Days Ideal Xmas gilt comes in 
SEND ONLY Money Sack If Not holly box 

^ “Write phased 

<i|c 

rr Pen/ 

^ Hi* TRii 1 l ^ 1 WRITE FOR FREE 

r- , - - --1^. WHOLESALC CATALOG 

... — SHOWING OVER 4B0 ARTICLES 

PW<li F. SPORS & CO„ LUS Main St., LESUEUR CENTER, MINN- 




popular mechanics advertising section 
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Wrl? mad in qo j 


Lln!f 

C-IHili 

WiHilt 

D^dAr 
L Od>V 


i*.p,i nji Jf- 
C>:'ni iif m. i-hbI [nq- 
LuJ- art iiilII r firaa 

li kji L ju.akf; 
c. Ah-irftJ jmu^ 

■:■! iiji nife[ nip ph. 
riJ ji ! i li I Jim . r 
*.-L j*l r.ii*. I $i 

lrH-lL'.b lout. *’Ll: 
. r ;ii£ hi Bait Fiir 
■ n H - I- J t l n 
w ■ t c r j n 

ta.ll.P, I. M.l ll,|,t. 

Tii p<i 1 uni ! •: ! 3 1 il# 

WldUyiqi l'At.'i T Vlj 

pr.n i .id PfllGE SI. (Ml 
BLANK. CJUtfHIDQt;. SDc . 


REAL 

PISTOL 


Wh-IL UK" ljl.iip 

ehpir Tiiph- i-t pftimdt li!n> 
M. IhlUllL-uri'- , Snu i-iiQ 
,voaj* jrw.'i wr.it I.m 
. ihii* to Ir.rrhpnl mb. II 
Li fl. pfirdri. 1 ll Jp 111. 
j.’mn.iml;r rii-iirrht+d 1 fl 
U.c hj.rvdti'iTliH'r. rri»- 
fCftd V> tin* S-a.ir m» 


*1111 . 

rkfCH JP-. 5 {<* r f ir. Hf TXr. .i -: 


pm mad 'n l 12 HH ^ 

L,L P-ll'h - nipLrK.. fh«l. ■ np 
I'tdllhl'lT h-xtri.** lUIiI MO ft 
qhftKi qBq-Bfi! 
r« L IQTIC. d|lH-h — 

purl I hT.ll i'taH £. ’PjjrjL 

■.bout ru ■ ifi(-*i B 
Ilfq-Hkq mhJii.ir 


LUMINOUS PAINT 


BLANK CARTRIDGE PISTOL 


A- liasn s p tcjii: d-h*, 
IJJank I’ArtridiTh Hild 
1-1 HI 3i4 b i '^rqidini 
* I ill-- N-iiv ij 

I ialal* iR 


r : y<m- 


Wondf rfu 

mtru mini . 

■CirtMte-?! 

t li I n. K 

jrl.\ .Mi 

fci'pjiJ-atH 

ii. UuEi" 

i n alii 

fil'd ¥ tle- 
„ _ _ . , J tt fcUt It, 

Odd, CurlouH dtiJ intc:rst- 
__ Lng. 3 Aits of t- . , 1 13,-uij 

4*1 vi ...-if:'; l! 14 intiHlblii Mlcroscorns 

..'■in i . wonders uf ills mso. . h 

■m. Gian#, a * u- "i - k isurnlux fjcnp, a r-f i; s : i • 

(Jlii-TiS, h TtlBeiiiK, 14 : ■ i ; i ; ■ . ■ ■ . a (hrfkf-t Mirror, nd 
I . ;l r y qs -1 uf (*i i in? — for mm 'ljini: eye. ear, iicme and, threat. It 
li ivurtii all llio ctmi tn locfttir Cv4u one ralnful dinler in 1 
eye. Fdlrla flat ti nd Up me p^eket. Knmetmids |irBt(t— - iu.iii 

n. nl rjr.il | k.ei ' t mini It. firrt b> mil. O n I t a'Se tr 3 r»r 11.00 


Watch Charm $J .oo 
Pistol ^ ~ f - y -™— 


Ml 4 rriHliit Li -P l-i.l 
ril’d Ji t-rirJ.1 r-pra Ivl-: lUijjrThl-ir.Ti 

tutirdiy .->f hwb ir»ifr. pU-tJ, ns - i 

#i|fr^T^{ EHMI! |ll- Ifl 

P«r »nm tf ¥» hAIppm by Capr4**J 


PISTOL CIGARETTE CASE 

It liM-kf like a (LiJiilly wrapon, but it is merely n : 

Cijcurrtto Cb«. Thia d-erer -i.i-lnv r.. • 
inis piuvE'rJ itself better th;in the real : • i.;. 
ill |]i:iny till awkward etietnUiLer. (’n 1 

|un “suck uiR tsp' 1 ynHiir friend'i I In \ 
fujuirm it!" I |>r> 'tp&t it nuRht be !•. H 
Pull ihe: tripper and the elirfc ■ 
diet'lnaimr Lin 

Wflll T3iM[]f 

m rii L T-.pi j.-aet 

only 2 i.inii'H 


MICROPHONE TRANSMITTER BUTTON 


Yob tap nud^r Iiiakf A rPpiMiTr dfebArlA- 

pborH- ?i v i.ai n jS I liu J ranaui itl4 T Ikul IOO L« r-i- 1 1 t r I 
If-f vital Yg.iI **n bbild Jtvin D»n TIuEJiS 

•* ii Iii:-ii 9 hujlrjg ClpfliBirr nif^ni. I l 1* aim^lb 

mrnk hntl nnm. lfniillPl IjihUbJI ia Olitfil III JOWT 
| -.irnA and luCB-f er>n vTrpBtiniif L-rhi| hf-la bil OV«T <11* 

I , mint Ymi fro (kh n*s% iigj dirf^ront rc>mE-i of # 
krfilBl. Tlviv rmtlll fi bb l **PrM PtrrUf 

of^fAliTiKB diirinic i.lii wif. It >■ bf-ioi. on |ti# 

pi hi* It ip i ji^TB-BriiaLli Tb M Ul« a.ri-H.1 pit tn- 

TfiBtlim hi rnhf ii-11 ji i.iiiifei. V On C AP iT.iniJJt tbft 

tiiiiti ri Ahiinit aniy^L + l« — f»r4 WhtI Bini-* 

pi cm*. *1 -IT rul PiKlbifv, QH lli4 «*!i brl.inl * cisirtiif* 
|rp :na , Ilf, bnLluji li J4 liih t And in. all it ritiOOt 
h-r rjnr Li*rC4iJ ^APiOrji «KTi k* OT*rJl*iM 

aiarJiirLlli E It. Y&U Bill h*t#n hi **n ri !i ¥<■ ib LIOH I 

ia AraoilbCT A pi ffifl B Lti lIic bud»-e-ri^i 

c*r« JiDir ih» jpffnkfr t* SjriLTBojTApb, 

liifeAO or oahoir muiicpf InpLnunfnt, fttwff »n m 
hnrd hnfli|P*di af fill Siir Buitiwi fnajr *«i |« r*tiaw 

E rfcL'ifiiulLr rw. c^fCan in i.kpi. p|<l, Udp u lnl k i:j;i" wliin hOEliihF *lSI J‘P" 
idBul mkhpptvftfri r*db> uh: fkitphi *nA la «iirenmlj Bf-n*h 

tivfi. AirjplaiWa tadni piflin-l*- Cnpnblvaa pElirP aUnlUr iiwi viU aiLipanb 

fcifpf'rhp^ntoni ftnd far himdredi PJ 

mefIM BlTiri tTw liinpp o( tilHPphorwM. ArTiiilllrirfi, Loud ipCAkPn. tl-F. M * W 
faarlclLLsC aentaCi hiiy hi daViatd, i'sth U Tiddi^E iH PTlLtn*! ajarnal Ur* 
tlir.m.1 iif ehfeaL Us- rtprc-dm-i igitith ^iithout uiind wiTia. PHIT.E Sl.Du. 
JOHNSON SMITH A CO B§ 0«pt. 8« r RAClNf. Wla 


Make Your Watches, Clocks, Etc., 

Vinilllw Nu Th< ’itj ,:«! ■' ir.-Bhr’. Ill tkj* ■ JE-r. I 

* ISIDie 0Jf Rigni v jrld , • : : • i‘ ” 1 ' . 3. .:. JiF ME . I ' . 

am* **n«i>i *i *o 4i«rbJiu4 prKi, wa Imti »' K*' - '■«•*'! t .i. . -i r* • 'i ■ »<• le 

LiUMlNOda BAlRf. — lIJrh, tp-pUtd 4" tk4 I .-It r - I n , ’ .1 i,irl- . .mi t» Uri nl nMT« ! (, 

.-.n Jinm .[ d*r^tir rinlhla In IM. dark. Thr DftPNFIJ TTHF HICiHT. T H f MODE lti.il.. 

JJ A.NT IT . QiklUllmnl* Be .. ■’r.T Ho ■ i I 

uE Ji>r,r uaipli -up r Irwt i» ilL tiubia Ealil |ha tliria j i.Ci'.L. V r. . r.i i. r - .l I • ; s hi_t- 

feOilfl OT ■■ tec h • • T. ^ pf vi :!*■ ^ir-*l - ' 1^ '■ l':b'. »i . fti. rL” . L iiif-' 1 FuA iriinlrl>J 

Bf|nE4 1 * i: " f» '■•■•iia C'aiirlrfi ti*w. I . p i iP.iihtiiJr, E^'h-dl I---" 1 ?*. |Hii ’2 5 t _ E iPjpTr 

iOc hi.iI SI : n : i - JOKFfT'Dtt Shill TH 4 CO. Drrt. *34 E PfCIM. Ml IS . 


CIGARETTE 

MAKER 

K«ill yc-ar ■^* T, 

hiuBdr- billy ind ihuteiir; 
utci mot” liliAn 1-iLI. Ih 

TOILT fhTt.tJll tltirni Of lrjb»i- 

c , ii*Mibi. EMidr. 

i'ni-bl.1 fixe. e»!*J 5 Ik 01. 

nuLirele oF nik(*.l, 
ni. Lxl Itltunt. ZSq . 3 l« i fii* 
pmtt)il(f irtYT*"'*- 


GOOD LUCK RING 

V»tt pLrikcni. niiduit isd 

dnnii mni.m. RlVft Sl.Uh: 

.Lull B.id r T- zi.buhP, de.lftt, 

tio hnlh-hDi. lliih nr nm .1 
■* perflo J| oi 1 ki byn. fin irt i. 

l .-ri li:-t.O n r T 25e- 


ExplDdinf) ClQaren^ 

Bui fw*.iB.lxib uh. ztatdMia rii- 
Lr H I If + ■! * E rf-lif ■■ L qu*lilj. 

T1»y •?[*» *o f#*l, but 

.'in bbtIi bi^tre-Lt* I nbmit 

,-.r. p-Li.U-J intQCfd, (Hi rjctlni 

r Lh B IffT li 1 ?™! Biirnrj.#. r,* 

r 1 -^-* o(t —(th * H* W[j3 

h. fri.B.1 htklli DMiTiik *rjrxt 

UtBlf hirrpk*»- Me* a»e 


NOVELTY BADGES 


STAGE 

MONEY 


W j fli a l»uneh 
ni tikwebMlK, 
It its esajr fo* 
each iMTH-.iU 
of 3 trill led 
mejinii to 
a ei Ii « a t 

priKStHTSHlb 

Sy DulwlN 

: : l : <j J L i.f 

itliCHt- (illla 

fjV- -\u- ^ l II « 
“ &J|I r (1 |H' f 
tlmp Add PK'llIU d IT f u ft a nine D3TI 
or two from t.lns rmfsiLtlH- of tile roll, 
thiB riji’ct rrmHlsl will t^e found MJ 
3oi Jill I'lin lip (|r<irt-fl. Price*, 

paitpakd; Jfl BMl* ?0c. 1?0 lor bOt, 
or SH-5D tln>u*»rtd o»*i pjifd. 


MAGIC NOSE FLUTE 

Th* MBH-k Now Fi ji*, or ll uh 

n.B.lBlHiri*. H I I li "j.j. .ivd 
. . rT i ' I IqI.iI.- h 4 iiMtr-.i met li -I 
■ 4 j.i.-rJiJ ■ilh m.x, b. i.L iiranLh. 
rc, „, l.llirf. Tlmrb ib |U*E b 
liLlta hliHfl. in IjMt-Ii* 

Jt WhtbiJ. ii|.bfi nun* IW- 
iij.lifld njly ■ filNn TUHTr 
| In* -will *wibWb jr.n bn 

.roduei *• r t i »• r. r. 4 

-* fly, Null- 1 Lhnt in-innwlirtl: 

M Vv riKr^blfi h fl"?if. T jmrB 

If c.a fnipj-ihi. Bkd Cri'i.-b yr,U >»*■ iiimCbibi) 
Ll you n,n ;i »1 kll hlfyil cl mmif *Jlii fHrllliy 
■ rid TUI* Wnn:. tilBr|ri*dl «* HU B?r>iln:pi.im.B,it 
U. » n H"(i or nnj oil, it m .‘■kBJ ir-nnimboi, 
tb£ f-li nrl j* ** iliiBrir.LfiH nillii BurSiuu* 


Peril 


SURPRISE MATCHES 

Moro fun 
UtfFi llflfi wtm 
wife. Look 
Ilk* o r i.\ 1 n 
malfhes. Pul 
In liftmen Just like rec-T n r 
tllar ?i 1 * wl - 

A 9 the f lot tin Fries to 
llxhtofiO Ire BpM- ciulte a, BiirpriijR. 
Filu Ilk dii Ufa, 3 twin lor 3 Si. I Z Idi IScmhi. 


STAR TOY MAKER 


phjJb 

or 3 44tlif (iff Ht. 


f'il f dLe-Jit b 4 r I ' lwi|f 
anfttn. Tvll* how O’ miAr 
■A 2' i’lhdif- I 'iisist -a, fl Ch'i iH-- 
pyidril Kailroad, a T.l. - - 
i i ..ini, lioofti. rtin-jj, TeU*- 
irrHl.h I r-flj uidp n l , Box 
Kliij, Talkior U4tb|i|i 
Jd rncniAcopc-. K I « if i r 
Mutur, Electric Ikmr Hr? 

nk 

ft r 
|Qb 


! lvEa.CS Flip. 

fej 1 1 i 1 1 c 

c OotR- EtrlL 

W*l*r W Infer. Fh’I.I I f Ft*rr. jl pair of B 

a Ihihf FlBK-cl , E3lr ;l Tli'iOft*. H nlsl .il Vhi .| 

1.4 4 .IH.U-BB. IIhl lllohlnKlona, P»ice 


BOOK ON ROPE SPLiClNG 


l.l-^Jqi KiLU-Ln, dLULiivU. 0 |Ihav* h 

ii*. ilcw daff&rviit Ifn-u-i* * re 
atuLd-fi avid wh«t Jor, 

kniuw thiLt are uii-Hre^ctCj yy-«r 
I jil LlluHlnitCiimi . All Hboiil wiie 

riipf- KtLiirlnniyn ti-, 1 • * ^ i n w . 

hUxkiK twl«l«i.«ir, PfllC.*j2 D gefttsOB 
THREE CDPlES.FCm 5D CENtB POBTPAIft . 


Wonderful X-Ra| Tube 

~ ^ S wpijijprful liUSe 


1 4 '.i,vij|,n-rfiil lnrEfi 
llnsl rumen i in<>- 
'iliitlFuL opiaci'il 
HI li 3 Imis 1 Hi Hi 
KiLr]iri«tira atrd 
. 'MiariHnE- Willi It 

J.-iiJ fh^ Hi Plinl '(■ k[itS*PfCtlr (I:* bfiLkfB Ql 
Tiv-if llnef^. Mil S-#M •*' * 'l*w twi.-iI 5 I.f ib- 
V J Ti.ir flry-ii.i 5 ill r, inTii Ik»pn, and nii.iiY «Mt 
B i in Jar fLlixalrllli. taiTrtary ihi IW W 

bHn «hli in ^Lirf^l-prflx Piyi IOc s 

J J#f 3’H G p 1 dnifli Tjhulrtwj a — ItP I C *a 




top IS* 


JOHNSON SMITH & CO. 



POPULAR MECHANICS ADVERTISING SECTION 


155 



BOYS! BOYS! BOYS! 

fe' Throw Your Voice 

Into a trunk, under the bed, under a table, back of 
the door, into a desk nt school, or anywhere. You get 
lots of fun fooling the teacher, policemen, peddlera, and 
surprise and fool all your friends l>csidcs. 

THE VENTRILO 

is a little instrument that fits in the mouth out of sight. 
Cannot be detected. It is used in connection with the 
above, and with the aid of this wonderful DOUBLE 
THROAT, or VENTRILO, you can imitate many kinds of birds, animals, etc. Remember 
you get everything for ONLY TEN CENT'S — a booklet giving you full instructions how 
to become a ventriloquist and throw your voice, the Double Throat, or Ventrllo, and our 
big COO page catalog of novelties, tricks, puzzles, masks, books, etc., 4 

ALL SENT POSTPAID TO ANY ADDRESS FOR ONLY *U C 6 I 11 S 




MAGICIAN’S BOX OF TRICKS 


INVISIBLE INK Rubber Chewing Gum 


Apparatus and Directions for a Number of My 

tcriouj Trick*. Enough hr *n 

Emir* Evening'* C I QQ v =) T' 1 ^ ■* “r 1 ^ 

tint CM* in men I ....... ...... | ' * i . '‘it 

3WAMYONE CAN DO THEM . \ fKrJfi fya 

Jc la creak inn- mi , al. I > iilr y.ii.l I fi 1 .-,i! p ■ ■ . . 

(hit tluLijiLi-LT'a £aE,innL, and juu till he : ■ U ( Jr J • 

plfTiEkaE [aUrnr 'n j-uur djLrliC. Il (Mil V. 'i V'Jt V 

r !,r 1 1 1 ' | >mr u I ■ a : i -I taiii liraE-rliua tMrhj. ibul i - J 

ill* 1 JIB MAC;jt: H ALL . 1 N U VAhK 'l HI' 1 ■f'- V II ' ‘Js 

(i. , li.JI in |iLfcr«t tlinlrJtf. nli'-l LifcOr, 1 f 

f.'la-'in-i the JiiJ Iihk iLin*ti;-«.ri il b.miI Ih I ■ i i' ,,, ' I, Si 'inf 

i i in I rvari n. -rlpn'p p-i I r L: -f L ; i i ; u EJJNI - ' 


The 9 |fW 4 * 

r,i ri r i.] I- r, r :>-| / V. Qr^k 

i»nU\ 
b* wf it i* n V\ \ 

with III In i ilk, \ \ 

io-Mk-o >n[ini \ ) 

nitii ne \ rf 

IM-^rh ■ ' t“l nl M ^ 

i ■ 

l' lii.it.il ' ti r 

-II in, : II i r. 1. 

FJi'i E> ,(.JI ;i'ili. A 

. 1 , n i:^| iith'-r pnlfMe- mim. 

iniujiimp miy Eroni prying 

CJ mil Enid f-jr CiL-i^'l ><iC p i A-. I ten I 

jak-ea. fitly tie j ffiltle ; a lar 40c 


H I* j *.!■ L l-ikn * rfl(illbP |m r kiL^h liiT 

ntaa-r-ilM J.ini mn! Ill-Ilk ■ an fnAj tkal IL 

ImU ewyfc«ly. 0! swiw* tio oph» ilm» 
peal* it Is n*A tHfruiri* uni'! i>»>, irkirt 
r.r> iilieia it. TtmlVi 4 i-ndd itr fnr, in 
chi* rubber rl.n^-in* in-ni — H pliokt fei 
kTi* pack*!*- prlB*. tQfi Pk.p.,E 3 ler 
25 cj 12 In- 75 * n-qJkk&ald. 


B libber Tasks, . . . , , Uujl I Or Rubber CkjDrrHes-l’riiMiper Ik?K- 2(15 
ft ubber Cigars. Price E n. l- 3 e Rubber H*hbes. Price pu Pk^.Efle 


i.l h.-nvihi r Ll'.h.ruiiiiLalULiL: ; "J'l.t (.iLAS^ 1 j(.i I!-- 

Lt.T I' KICK lu ram la dFOE-rK-d jhlil ., £lFt,» i I ^u# ir-.il iht WdlfT i* jr-i-rnri nil! 

[he ru-la t-aa V mini rd n. r. ’ I la Ji.>. i;.| pntiidn! i in ninr’^l Ih* El I I ! .LH ‘‘"N. FAC^'OItT FR0^9 
TIEt: .VPUTH 1'Hli K I* »■•■• :m*U 4-nd!'-". jiiriily tif roteired poiwr TiMwn« idiu', 
«m .4 yinie ni.iui m: th« DJSAFFHAHJKi; If AN fill J, 3t< 1 1 J I.F ■* hurdkerth ie( hekiL 
Ipi I'll- I .r.i: ir,i". J . rlrr al Tr fAhlahmi- I il. n W ! V. \ I M l'^-- LlIK'la ET'UlN 'iklC'kL lif 1*. .S . 

£- r I A >TT r- r ■ Hil'LTI.t: t nnrJinr T aur v .'ie b .Me h- I' S In. u ; fch* GH.EA 1 

ir*T ASf> DICE TBICH U Imii birn ia plaretV it «■[ » 1 iH. rti«»rtifhF» a nd I, 

fni.rl nndeennt'h jr*! rill. 1.1 II 4 lina Li. n| tf#. ha.L'l, *h 4 Inal, hill m,t ItUI, llie GlikAl 
PJTANTOM CARD THICIf. uf ta" trr.i-. fia-e IrnTna nr-Ll.l-.ij. > 1:11 jn*lTU 4 tMD 1 h" 
annt jor periijmini en-'li Jrir k. In nddilic-n tn- ib? ahim-r * iiniiiUE hi -oilier fuu *r..l 
iUuiinini «t i il-i cxpkknnd fir wl.if h r« rnn m.-iir : hLi tvt »feriir<i ibe hmwU) 

♦ [■mriLaa. Pj .(.« f OAib.lEl« > 1.00 d 0 itp 4 >d. jQHWiOft ^WITH a. CO, 


— — - * ■ ■ ■ I'ep— fc* It* OWn powe, 

B Mill- nnurkitilf tar ntr in- 

w w i r ijFy L ^‘ , - ’■ ™iJsd Dr de*w.'nr llw lank 

bud zyf biBh-wd, rtitimr wttti Lli* 

^ . . * ■ ■ ■- ' "f Jr i ‘ TCr ' lli * fl™ t*bk 

' i 1 j arawj^ *l£jru p ^ tmfwatiJttc 

** *» *i: mn^ia h ..f * ll'i M e- 

xfp t*rr. ■•-■Tl la BCi mnrb. 

m ~ n n Id 111 Id tflr.iij -jd U ia LuiuAISt 

' ■ nndifiitiod ^ It n mf-rimim-al 

Ivgn, jvt t^bia tank will fc#aji iilTufilina rLlunf hk ejfr, jw l^ftcar fi.in ||>a anltanc-* t«ii 
lojn ft will prrffirni dDfena «f ti»* uawfc wcrnterfiil "« - i l«ri| Prie# 

mwily Jlc p-r^jj j, jilpmffg wwtij- jnnw&OH. jWlTH A C O p 


ECTION PLANT S* JSS 

up am] starts t<i grow in few ininutee. T^kou 


haITc 

TRICKS 


T Sr il - jjtl-iv thn QiiOSt imtcnSnyfi ijf 
iillrtlT | h -,1 it !> Fur am tiiuai r Lun A I. L 
rot} IS AS ORDINARY 

ROTA i ■ \ aoJ that isn't, hart! to 
kC(. M relj ['ilact ctau jMiint ot tba 
i’ r ri i r (in- pistol Entoa piitato. iw 
i " i 1 r: - hll Li-, teal i i>p> , withdrew 
rtiO lu.-vil and tire. N-otlilnp Ci,t:ht 
be slmplpr. It £Lh>; tttiliea [tinlanrri, 
'A rrjvirt bkc all atr gu.ni. *rit! 
fclitifl ■ I t !.■ DodAiLior. WeUnnd sferunBly 

muile - • hictbl. Plica Pm pd. Onlf 35 c 


> ti «icet!i>nl 
In- l,ui.k e-in- 
• .! . • i!W.i t'a-- 

lujT 1'reeki. in-' I J 
wlih. 7 .-ird’ - 'ine. 
Ei * n it-' ■• :*. 
fl- E C B. r I D f 9 . 
A.I -1 ■ rite. Sr 

!-i r. • I: til :i 
0 hil-'i irid E^f"- 
fiimi iheie., Krc-- 
£| ' IDlij. t-‘-;iT 

prnl pd *" II I. "i 

i»w 254 . 


I/Ota of 1 1 nr Lillee fun Linti 
amuHement wewrtnf ttie.ni 
rlrn?n. Miuio In Blntlnotrl 
flnUfi (to rcKfimtiic plati- 
num), with wcnjllic uu 
pnamofci.LiU ti3 Hlllii'Sr&tOfi. 
Prlc* only 25e Foatpoid. 


Great Fire Eater 

f A great trick by 
wlilcli you enn a]> 
tureutiy breathe 
lire from mo Lib, u» 
tbe iiorroc aad «ji- 
utematlion of nil. 
Unite harm lens. All 
a&f)ax:ii Cua ijenos- 

SK.r,' -A’Elt cn m 1 1 1 , 1 1 ■ 

I n boi lor Di IT 3Dt. p. pH, JOH l*SD« S MCTH 


aijil" 1 --' fj;r aiily 10c-. S -ccpl** 


The “Little Giant” Typewriter 

A First Class Writing 
«•“» \ Machine Fnr $l,SO 

'■ l *'r J j ^L-m A IMIllsIl Up**-EjUE I-LrStJiO. 

Tllitr# an *tl -11 uakc.iL, aC 0 *Epdta* 4 

BEfe fej--! ■ n ■-liuWkll'l IIW uf ■ lirky nr 1n,frl,-fiYt- 

J'iiliLf inaptiJii*, T-u piipb tunuiii o 

1 % II .Iirwrii .-inui'hndl runn-mr ni-:! i. nr I ill ... 

V MI«e 4T~ — 1 llu tthub 13 *d,.1l"ulpluii-i--« 

u|nl *taki MIITI Win r-cm+UlllLlpo, r} iK*i anTL-.ivn jui 

IT? i.y tR j i rfc 1 1 L= ia; ly in^hrn ti- np^rnln ■iL, icuti w rlia 

V J •• I " " ia l-n [i It, a.i t '.aT urmli! 4llli [ t ■ 

. . in 4 Iqk- TJi* bUtti fll [t»* *Jph*lH'i 

nw: nr j 1 -iiLIt uimt ira *p [r,-, iit« I HI tP en 'Ilia " in lA W^lu- rn-pxlljr , I l.a nuk-.rh.lp 
[ In 10, and. Lit* U 1 1 : i r r 1 1 : s : | 1 1 mark] L"!i!lt r,,c,.-! . WjE.il 'll IF Ir.nr M.'it f au iSi Mknl 

yyit ba*E ri:l ljt4#H! Lr r. l,-.L-n leltF-rn, |i<l.lrn« f-r.lfe-lupte, I: bk« fill. k'Llla, *Dst do *)rr.<ia 
ut k-in4 *1 "■"T’k "nt "raiiiripi a ln.ru. f*|jtrLiiT* Hiasttuaa. WiLii mh 
■n lrq'E * t'llir fF Ipll anrS mil 3 i-int(Hl i,nn|ininMnr > .| Idt n*ld( Oil r.6-. J-LLlL Pric* Cimin 
pla-l* 51,30 >jir m»tl p^alDatd in snv -*Hdr*is In tl»t *--orld. 


SEEBACKR0SC0PE 


IIM-lll h-' y*UI y-ft! " , j s 

"in. >- ■' '■ r- lJ 

>* £ * - ii t on be- l' ■ 

■ ■ ■ • i, . - / ’ ' 

V--rr iiiK-rnarini 

nneill w I- - is aj* 

lh|aip* |I)U IH IngiiM, Jliptlike ha ' 

mi nyai i.1 l‘m jULrk r^f Wona N*d. 

PRICE 35 n POSTPAID 

D*nd nnUtUS* tPagt*** IM-aanpa 

•cnfifAi l»< *H iton, 

* 1*4 lai nair n Lh*r *4 n n BTivtm JH(* 


A REAL STARTUR. TLL, Ir it, 
R.naL i-,:.i;i la.- j}j all Piiniirl tricfci. TJ'l 
Jlowar in j-imjt fr,*l !;i.,it an fra »!i -and 
awaaE UiaL aaa^jr-iia i-l Ef mpLad tP iinh»l« 
til* datlRliiliiJ [rfJ-Emii.a. TSirP If Th* mo- 
InliiL Efl- iiriai il.» jinfb, G-WwhlHlRpBli 
Ilun't thrr jutn^iT T1i»ra la a aarr l.'Tii 
Eil-Dber [' 111 * < Ii4l anal I, iTwrlai Id !.'-t 

£ 0'':h.4[ '.! fMiir mil n fin, aril i|-t 

nib ia l«.rtn FhiiL.i*li En M.iIf a Hmf-n 
J"H1! --II.'- me II. tiding. RHICE tic 
Ufl, *- 3 Jff 65t pait f au! 


JOHNSON SMITH & CO 


Racine, Wis 



loti 


POPULAR MECHANICS ADVERTISING SECTION 



4 ^THe I PEAL # i 

Amencan^Eagle 


The QreatiPSt Development 
fn Flying Model Airplanes 

M p rtx Spurn 26 i-r*. Wri$l*t .? Vi as* 

A PT entirely new, lightweight, fast- flying Model; 

distinctive p[>i>rsr;mre f realistic Id flijrlat, unique 
construction. details. Haba WOtid fuselage. with sps- 
eialiy designed aluminum hu!k heads; built-up wings 
wi th ready- formed ril>H ; remov able t u i 5 ftSS'. 1 ri i my . M n- 
ifihed in modem color decorations, J List the Model 
Airplane you have been wanting; simple in construc- 
tion, and a reliable, fast flyer. 


Complete UnnRtmdtan Set containing 
ull parts and full Instruction^ jS2,i>0 


Also fm ulgTiert Cnm iileU'l v Assembled 
a ri ri read y for j mm ertintfl 11 Istht, ■£ rt tit i 
With apeclc I Bllk-Ca vereil wj ngu * - r 


Build a 3 ft. Flying: Model of the 
FORD Transcontinental MONOPLANE 





A perfect, scale-model of tSie 
gljt lit aLr planes now in use for 
const - to - count paaBeiiRcr 
fra rwpnrtiLt Ion. Aiss 1 boy Can 
bll] LiJ 1 1 ; t Me 1 DU Al, C ft i jjl [*!ei O 
CnnstrucElnn Outfit contains 
till purls „ nttiogKfthd nnitcriala, 
with complete plans, diagrams 
and build Inc-fly tup Instruc- 
tions. Tlie M(h1cI Ls Kiiaran- 


tio i Outfit .Si, 50 


IDF*«- M-nO-i iitT^ine*. I1ft.fl* anj Siiupfliw nr* mild bj TSf. SpnrtflU 
ti-nl- I'-il Hrnlwii; II dnir*., (f i .1. i m i n 1 H 1 i|> v<mr Inralily. Jioiw 
(jrdar will la nun! fn?in Ihn fsntrar u*poa rw*[jrt ot prite. 

All prices sbiiMt are 15% hasher Weil el Deanf, Cub, md in Ctttdx 

rt ans for Model Airplanes — 25c 

Cc-ntiii'ic. np'wrf.te. Fluii, *ritli BiaHJim-FI jjni I niinir- 

I f..r n ii y .irw ..£ i I.* ft.lft,^-ir*( 31 . Jr-ln, VVI p*-dX.p«id fi r 'ifirr 

]i)|fli MOSOPLAHK »r*r York-Prwip, POKE* UK 

MONOK.APTEJ Cu**Lw BiPhat; SUJmtMRp KiPtih#; 
SC-1 3iav;iL r Blifrft't. la ill* CT Sf«nwjpnJ-t .UniiimUiH:i*; 

Cei’il ftwU Riicf* 1 , Cfttwlojtw in, 1‘jiiwl Irw "ill* pla.m. 

K-iunj? Cic.\l«ii- (*t 31 'idt-l ■. Prnrta and f 
fr upp'i'** (or Builder*.. ....... *>{1 

IDEAL AEROPLANE & SUPPLY CO., Inc. 

J ‘Thc Host Reliable fhiJK in Hndcl Airjilmfci fsf 20 i cws” 

26 West 19 th Street, NEW YORK CITY 





a Toy! 


Half t£f~arrng 
Throughout 

A complete planing mill. 

1 build it huaiuris in spare 
lime. Turn out accurate 

cabinet work. Ideal I t-r the Home Craftsman. I&»wb 
&H' thick. Rips 12* wide. Lathe swings 10'. Rugged 
eusfcd ran frame; no warping, twisting or vibration. 

The Electric Car* * — 1 


7 


Haas from any LlgT 

$3$ deposit &dngs ft to you 


3 lui lnw i in -cl 


Six mont hs to 

■.j _ 8 P Cuvurur ™rw 

Mach ines 1 4' hji nrt saw 

36 ' Lillie 

in One nr Sw mu 

m vne 4' Joletcr 

I Jfif-i Pi;) IV rK)d wrirktug 1 )peratlon.H 

Writ# today far New Folder P-H 


?x 

fkftnd er 


Want 
Something 
More Than 


We aIhtj build ft cctreipLctc llti* yf Hlrwln-purjjijfte machines 


THE WOODWORKING MACHINERY CO*, INC* 

Eleventh and Vine Its,, Philadelphia* Pa. 



FOR THE RADIO BIILDER 


Thfr blueprint* bel^W include the best of Popular 
Mechanic* tested cke-ilita. When ordering, simply 
quote the numbers of blueprints, desired and inclose 
proper ftrrlOUrtt addressed to Popular Mechanics 
Magazine, Radio Dept., 200 £. Ontario St.. Chicago, 
III. Magazines containing full descriptions of the cir- 
cuits can be obtained. Send 25 cents for each magazine 
desired, giving date of publication. 


Nn, .111, Homemade Tube Tesfer, . T , .July 1526. . 25c 
No, 116, Three-Tube Loop Set Dec- 1926 . . 25c 

No. 123, Economy-Nine Super-betero- 

d y nr ...Nov. l927-,5Ge 

No. 134, Kdtson Type B-Battery* .,.,July l92B..25c 
No, 13S, Screen -Grid Perfect-Tone Six 

Heceiver-. .Nov, 192B* ,35c 

No, 139, Simple Television Receiver. . Dec. 192B, ,25c 
No. 140, Power Amplifier and B-Sup- 

ply for Television. ...,,., .Jan. 1929. . 35c 
No. 142, Two- Tube Screen-Grid Shorl- 

WaVe Adapter -Mpr. | 939. . 35c 
No. 143, Four-Tube Screen-Grid Re- 
ceiver. May 1929, . 25c 

No. 144, Three-Tube Self-Contained 

A.C. Receiver. Oct. 1929, ♦ 35c 

No. 145, One- Tube S-G Set for Begin- 
ners Nov- 1929 . . 25e 

No. 146, Adjustable 5-Eliminator. , , .Nov. 1929., 25c 
No. 147, A- Eliminator fpr Set and Dy- 
namic Speaker ,D«, 1929,. 25t 

No. 148, Adding Audio Stages to 5. G. 

Receiver. - Dec. 1929. , 25c 
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Tobacco Tail s on 
riervotia £yt|am 


Jf’oba.tcb R oilta 


iobp-KO Stunt* 

Gcr’a Cros c,H : =-V 


|T obaceo FCpKi 
iManriVltiliiy 


I OIjiCvo £>t*«la 
from You th* 
pla«timi t Coin' 
fo: La . Luiurif* 


"WPKgHffH c&f * 


Let Us Help You Banish 
the Tobacco Habit 

QUICK RESULTS 

Trying to quit the tobacco habit unaided is often a losing fight against 
heavy odds, and may mean a distressing shock to the nervous system. So 
don't try it! Make the tobacco habit quit you, It does quit many of those 
who take Tobacco Redeemer according to direction 1 ?. 

It doesn't make a particle of difference whether tobacco has been used 
for a single monLh or fifty years, or bow much, or in what form- — whether 
it be cigars, cigarettes, pipe, plug, fine cut, or snuff. In most cases, To- 
bacco Redeemer removes all craving for tobacco in any form in a few days. 
Tobacco craving usually begins to decrease after the very first dose— there's 
no long waiting for results. 

Tobacco Redeemer contains no habit-forming drugs of any kind and is 
safe, quick* pleasant, and thoroughly reliable. 

Not a Substitute 

Tobacco Redeemer is in no sense a substitute for tobacco, but is a radi- 
cal, efficient treatment. After finishing the treatment, there is usually no 
desire to use tobacco again or to continue the use of the remedy. It helps 
to quiet the nerves, and makes one feel better in 
every way. If you really want to quit the tobacco 
habit — get rid of it so completely that when you 
see oth er a u s in g i t , i t shoul d not a v- ale en t h e .si i gh t- 
e s t des i r e in you — y ou shoo I d a ton v. e b u gi n a t o u rs e 
of Tobacco Redeemer treatment for the habit. 

Our Positive Guarantee 

A single trial should convince the most 
skeptical. Our legal, binding, money back 
guarantee goes with each full treatment. If 
Tobacco Redeemer fails to (vanish the tobacco habit 
when (liken accord in k to the plain and 
easy directions, money wiJ t be cheer- 
fully refunded upon request 

Let Us Send You 
Convincing Proof 

If you are a h !b vb of the tobacco 
habit end want to find ft euro quick way 
bf quitting "for keeps.' 1 ' you owe it to 
yourself and 10 your family to mail the 
coupon today or send your name and 
address on a postal, and receive our 
free booklet on the injurious effeeta of 
tobacco on the human system, and posi- 
tive proof that Tobacco Redeemer 
does quickly relieve the habit for moat 
UHea. 

Newell Pharmaca! Company 
Dept. GOO, Clayton- Slat ma, St. Louii, Mo- 


NEWELL PHARMACAL CO, 

Dept. 300 Oby tea Station St. Louis, Mo. 

Please send, without olbtij^atinj; mo in any way, 
your free booklet re Fording the tobacco bah it nndl 
proof that Tobacco Redeemer does poas lively relieve 
the tobacco habit in moat cuiOs, If it fails- your 
money will be refunded. 


Street and Nd. 
Town..„,„ 


£tate_ 


15 S 
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Stage Money 



New tinisToConFyrni 
With Small Size 
Cu flCncy 

With those bill* it Is «iHy 
for a neniou of limited 
mums to appear pruBTie.ro us 
by flashing ;l mil of them nt 
the pro |,K: r time, Ry j.Kvt- 
inj Oir a f.'iniL rn- 1>!)| p^ M n H„* 

oiiLMdo uf Lbe mil. thr pfleei rrtwtiH) 
VIU Nr ill Blra,p II4I-J Ur 
|r,fe,. | :>nid ■ .', rj t>1lla Kk-: |j,:i 
foj- *l>j r or tS.DO lk«M .^nd Ir'u* imid 


Fire-Eater 

A great (rick by 
which jrcnj appear in 
breathe fire from 
mi mt h. Quite barm- 
lcs&. All necessary 

ftprmniLUhi HCLLl 

plete for only 3 Qe, 

[MHHtpald- 



llack Art 


Tills book Leila of 
MIC sciences ol 
Magli'i witch- 
craft, Alchemy, 
Xcn-romanry, 
Mcsmerlflin, efe, 
It tells how tn 
m it It e be r so n jj 
think of yon, 
how to cb arm 
those you love, 
f to . The boo k 
OOntaliiK L J 2 
PrlCC Tiftc 

prepaid. 



OAKS’ MASTER BOX OF TRICKS 


Mystery and enter talnment for 
every day 111 the year, vi hole 
evening's entertainment eom- 
plme far 31.i W. Without profr- 
tlc£: or es petienoa. anyone 
give a complete Hi-tltortiiJntnent 
with these [iiecJianSeal and srjj-. 
working tricks bo simple that a 
chilli can perform. Contains 
appararttEH for 7 complete trlckn 
J he Magic Dull jtrul Trick, 
Wooden hall 1» placed jnsnE<*, 

*j.rl iiocn r-rplhi-.ne p* lid l„i> d'-n- 

|B.irFi3 :ifld 19 J4 jIjiIi al in MS-TiiC^np k|e^'j 
F“" !(■ "*•: Oi,<-int<nrjnki: (Jptm Tf.ii (fwk 


^OATIF^ 
eflsnWTM; 

EMHtflfWlM 
fiiTRu^m-e 
flHL-sru; 



"! iiirti'iiiiA r .r, r KiniH u, Join- \t*m an >J thru in Na;* *.udi: Mnxnrtii- W«mL 
leEKiig^ h.ui-l nl'nn aiini'n and iTihUf abmn m if punwi - J j> i riiil* w.Mn 
“pr'.rw Hi* critH; Rihbnri FurLuhy froa, ihn MuticJi JHrlr, A Keniiwly chJIhu bi^imiI «■ 


iulIi] 


fiiinilj 
rip-I IlkrnLk' h-f. 


I ■■ i ■ I y 
IE.iiiJ- 


« wluwd B!*r Fiti Kiin mm*, (q'l of th* . . .. . , 

t L b ™F' h,r;l| M*nlr vanlBlw*; UiNtl* No mid but yiidr* 

E 1 !:? Jv Ihi anil [Urt Triri,. t»riT ditfl id Dlneedi tm lop 

huj Nfcn i - e ! >:■ bat. billy 


„r h»i. -J-^ppcaih and if (tniM nr.iinruL-u i .'i, >vl no 
• frr nu. 


f I 'hi ! 


OAKS’ CARD 
MIRACLES 

tin 




Complete hm of our tuote piipuT. 
lari^rnl Irk'hfi. tjtsljy performed 
■p.’l t h Inst ru Cl Ju tin it ir efleh ( ric k . 
UfFjf cental lui JURappearj ng 
HpotS. Hindoo ran In Phantom 
CardR. Pick It Out Can Sinan 
Card Trick, I'hlucatcd Canl JJJce 
Trick. Knockout Card a. DSm- 
Inl^hllig Curd Trick and Won- 
derful Ace Trick . If purchased 
Bcpuralcly would cost * ] ,00. 
SptM’hkJ complete, only 5Clc. 


Buddha 



i Money 
Mystery 

WJtJlUjln contrlv- 
mice It Jg eppar-r 
gntly [KtsEjllilc to 

phinfie ft h < J: l 1 1 h. 

piece at [Hiper into 
ft till! of nfiy 
Uumin mtl ' 1 tt- C ii ti 
I K 5 performed tfta- 
ll> by anyone, 
only ioa 


MULTIPLYING 
BILLIARD BALLS 



M ftpm&fly produclnff a an (Id t>IU 
ll&nl I i..i 1 1 , Uic conjurer -imply 
moving Jil-l hand IlihJ the ftlr, 
■CnusD- ii second icilltil the saji?e 

■Jia Lu n^if^r tyvidK it, ki+eyintm 
totltrkinf nlrw-ly. r. hi, in) h[>t> 1 J» In 
niir ii- r. Thin- to LLi* ufkfl«ninr:Li[ tiT hill, 
■ l-'i.-Fh ipp^-ira. Make Oitin Y.,r.n:'. 
KLrjIj fin I £| r.-' rtl ii (-uipty. IVJ rL, 15 c. 

birth r »»{, si Jhail El .'2 5. 


Serpents 


esS&l 

When lit with a match cacti 
lift tel id’s i (-M-I f Into a urmlre 
Rfvrrat feet lori^, Ctirliny and 
twmtlnp In life-like manner. Soi 
of ii!. IQu [icietpald ; 3 fur 


Send Ifrcin tram ps ot coin and mir 193® entalo&ur. Del ude 
Edition, caotslDlnA 2(12 |>a£GS of uli rim Inti-nt tricks and 
novelties, will l>e sent iQVim. We are ihe Ixrftefct dcelctR 
in trick? Of all Jtin^ in the world. Order from ml* ad ver- 
t laemen t or send taw Durcuia In ftn r tod ay, F REg— 0u r 
Ittfflo die hot trick when you have si-nt In orders amount - 
inft to $25 wiiliin one year, 

OAKS MAGICAL COMPANY 

<14 .V Oifikoth, Wiieomlti 


STANDARD GARDEN TRACTOR 


A Powerful Tractor for Small Farms 
3® CariJtncii, Florifttf, ^uncrlca. Fruit 
llllllVfltesm Growers and Poulcomen 

Mows Hay \ DOES i MEN’S WO R K 

and Utnmsy Walkina A. Riding Mnulpmcnt 

Frw CuliilQG. Uot-ft »clt Work 
STANDARD ENGINE COMPANY 
3221 Cornu Avf, Minneapolis, Si tun. 



FOR YOUR 
HOME WORKSHOP 

. if you like tn nrijtke thimrs, you wjU enjoy thia new book 
jiiRt publish od by Popular Mechanics on Lit led 


Make if 





Make It 
Yourself 

The home mechanic, whether 
.yotint or ukl, Arimteur or pro-* 
regional, w jjl fake pride a lid 
delight In making many of tlie 
tliilijrs dcadribed therein, 

Roth father and boo will find 
lasci bin. lion and an : i H-y i>rE lit ji>bi 
of interest in makinjf USt-fu] and 
ornamental articles for mother 
to mi mire ujwp their com- 
pletion. 

900 Articles 
All Different 

There are attractive ship models, a errat variety of toys 
that operate them tel vegi by means or an ingenious uppllcatkui 
of rriechnniciiJ prlnclplLB, navel am uwTnrn ( i]ov|c«8 Tor intJoorB 
nnfl oitidoonH. for Itotii water and In ml. unique fjcalana In 
furniture lor chihlrcn,. scorns or Useful u-pul la new for the home, 
Uilttijg of hr-aul-.y and utility for Iftwui ann| garden, etc. 

Special articles Instruct the amateur mechanic in the rare 
auj use Of IooEh., gjicrird tools lor aijcclal Lnlrtiwisca, how Eo read 
a ml [L^e ptfttta, how to solder, the mavinB vt a handy work 
hooch, cutfi, Jo]rt|ft Ami nicttrads In WYiotlworklng, automobile 
repairing, liiFtftlhng rtUlJo equipment, house airing, flxlure 
haFu-lng, working in glasa-. leather, metal, celluloid, lathe work, 
UTilJilng parts ft uld learhiaeg to make equlpmenl, that would 
In; esperifllve lo buy, etc 

4 H 0 ■ 8 JJ llluorutiona. t'l AA 

SIeo TilUil !i fo. Cloth Rinding I iTCc i?J*UU 

MaJTeil PoattiSid upon reciHltt Of price anywhere |n the 
world. If you reside in 1 T . 3., HnwaU, Paeto ]liri5. Alaska or 
Maxim, we lvih eeuti the book by rnaJl C. O. D-. ii you prefer, 

FOPCLAR MECHANICS PRESS (ROOM P-112) 

200 Eajjt Ontario St. Chic»go. HU 


ABOUT Aviation 


rr-y.,’ 



N» iriftlter s’i'liat your Jnter tiit m 
fiyinfl piny la*- whether thot of 
student, inetruotor. pilot, Oaeeu- 
live flying field nienhanir, hungar 
<ir uhop man, enjrini'cr, deaijtnor, 
druftmnan, manufacturer nr tay- 
nmn, you neod the Intent it nit 
beet information obtui ncinble. 
First-Hand Knowledge for 
Prospective Students 
The young pros lmm-e i v c st ude ni of fly- 
lufi ahould have forcibly impreswd. 
<i[Hn him the advantages in (retting 
oil the llist-hamt knrm-leclEe nosdhlu 
of atrcrufl constniCtlon. tSlgnt. tic. 

Survey of Transport Aviation Development 

No hualnesB man who in looking to the future citn allorti 
fcj remain uul of touch with the rapidly unfolding 00 BlbieC- 
ciiil development, of transport avlaLlon. 

Hew Opportunities Constantly Opening 

As an illustration of the many new caLLn fur skilled eraf ta- 
rn eu In the Industry, the advent of ftU-mf'tftl s3]J|ffi. baa 
brought (Jjc trade Of EilrcrafL wcMSnfi Into pm ml iiiBiim. 

Consult (he Best Authorities 

For the bet-L help on any auicj every phusc of aaiYmaxitlcft! 
hi-ii-ftee sluhL for our uppeUI nnw y t’-page Illustrated estalog 
of fivlslluli rjcMik*;. In [ills yam are nut only gived tiie rnosE 
complele dfBrrlptiene of Ihe ilnisirtant new hmvtus, butsuch 
Well-known authorities as the SiaTf nf the Daniel CugRCIi- 
hrirri -School uf A ernnautlCS, New York UnivensU-y ami 
Miller II. W, Bchmader, pioneer Aviator andAcranautlcal 
Rnfflnwr ftld you by racomm ending tl)C beet booka avaUitble 
ou a tug assortment of aublediL 

Send 1 for Your Copy Today 

Popular Mechanics Press, 20 G £. Ontario St, Chicago 
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T he-: \ T ew 77 if. & b. 7 - 
Inch CbiubiUalLoli Saw t L M- 
abk L * y on tu iK'ffbnQ HHnuorji- 
llutis. Will rip, w<Kw-put. 
bevel, mitre, mortise, [Irlli, 
grwvp, Kiind, polish. tic. 
Complete with i* H.F.-A t\ 
motor, coats 
Bench Saw only 

FI a nor a tine] i- 

5 ^. * a p morn „ So . I N.i CX- 
f¥ IS C j tra. shi|i|n-i[ 
# W* - on (iprimvaE at 
Lll uiaii^rarlurcr'a 
risk. 


ynK A B. Stroll Raw 

jH LrteaL /or fine craftsman- 

kIlSp ;irui liartJ ‘ibaiie. Made 
<i[ coat iron atiJ babbit E bmir- 
Ioru, the S-incb model costs 
only si.no, Ujc w-ineii model 

$&.ti. r i. tmtl the 12-Inch rnodol 
$i2,4o. The s-Lncn die cut 
model, with brobze bearings, 
COMs !?■ I O.I'N K POEripJele with 
uLr co ri i] wp-Hwor. Write Sniurts- 
dkitel: for ticncriyElvts circular. 


Scrcll SjwfJ models) 

S49St 


S. & B. MFG. CO., 4601 -AW. 20th St, Chicago, III 



Win 13500= 


Mnny persons won from to 1424 S.OO each In 

our hist off £ r g by our unique advertising- plan* A boy 
only fifteen years old won $fiOr).i>0. A man between 
sixty and seventy years old, unable to .get work, with 
doctor and household bills to pay t won $4245.00. A 
woman wag surprised to win $2500*00, Every age or 
sex has an equal chance to WIN, In next three or 
four months we will award, thousands of dollars to 
fortunate men and women who -solve our puzzles and 
join our contest. Here’s our ljtte&t o«eT 

Find the Twin Flyers 

Here are sixteen pictures of a famous woman flyer. 
Now look closely. Don't make a mistake. All these 
pictures look alike, but they are not. Two, and only 
two* are exactly alike. They are the tnfh flyers! Can 
you And the two pictures that are alike in every way? 
Some are different in the collar, helmet, goggles, or 
tie. Each one is different from the rest except two, 
That’s the challenge to you. Find them. Ju*t send 
the numbers of the twin flyers on a post-card or letter 
today. It your answer is correct you will he quali- 
fied for this opportunity and learn how to wire 


$7l6o.oo In Prises Given In 
This One Offer 

(her 55 prises this time, ami duplicate prices paid in case of flrg. A 
wonderful pm *- 1 Hut to Elt aliuo-al every Ivuiiiim, el<.--i-:J i-«i r Wo h-ave arr^nff-il 
u (hit if the winner throws he or she tan Imvc either (2875, Q(l in cash or 
!■, big now Sti A, 3 s . Wa™ h Ivplinnj with icEuil Hying Instruction, This 
qeLkl' will 3 ) 1 . 1 $.' hoipe, an a 14 1 cur tilt i Is, It' a wvll Hurt it will Iff tu [fy for. 

Additional $6t$.00 for Promptness 

Act qisJ::lt. Bo prompt, 1 f paj-a. If ynu noko this puzzle totreettr, I 
w lit tonl OrtJtLuUlv Htaldi will bo troorl im $W2.l.tf0 if you ate t'reispt and 
win llrsE prlzw. making year flrn prlzq *3800,00, 

NO MOftE PUK2LE3 TO gOLV E. Any man, wanatn, hi>y i>T girl In 
the IT, S. A. — It doe»n. J l null rt who or what you are or 'where live— 
noypt -ret; LiJents of Chicago. Illinois, and fernier m.ij-ir prize winiwrs, 2~* 
er ihe Pwplt who L ike up Uiia offer are going to iv(m those wonderful 
prizes, Be- o.ti* of them. Jutt, fiend the- numbers of the twin JJ$ers, Send. 
UO mofwy, hut be prompt 1 

J. I>, SNYDER, Publicity Direcfor, Dept. *B 
54 West Illinois St. Chicago* ill* 
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s Easy, New, 
Scientific Way... 
With an ALADDIN Portable 

Yoil ilCluiklly ircu the metal flow — gold, 
silver, braisjs, eopiMsr, niekcl, etc. 

NO EXPERIENCE REQUIRED 

This Miraculous New invention cnftblefi 
Anyone to autccCirtfutJjy pi me Anything 
Anywhere, Instantly; Auto Fart*; 
Bathroom, Kitchen, and Electric Fi*- 
tuns; Fnuinwtc, Spoons, Fork*, Knives*, 
Silver Service? r Tonla ; Kt^Umnint and 
Soilii fountain h'ixtmrvHi Surgical and 
lleiUfll iMltunltMN * * l No interrup- 
tion of Service , , No Parts to bu r«- 
mnvcit, Renew Warn plating or plat r- 
New work. Add this nnucic touch of 
prosperity to voitf home, i$hop, or office. 

NOT A TOY 

but :i practical, portable Eloctro-PItitEim 
Outfit with which Perfect iiOitl Durable 
W Ofk Cali bu done. I )e poo fa (he iriefjU 
electrical Ey. Eitiy, Simple, (iH(l Eeoiioeu- 
tCai I o Operate. Pmitivcly fiuaruii(LTd 
to tlo US we claim. 

MAKE $150 TO $500 A WEEK 

e A out Own ISus*.' Nhi H:l|bh Kxperit'necf required. Build tip 
u ! runtuble Af.AliDIN I Jcetn^iiJiHtiue [bisine-- ef Your Own. 
rhou*awta in Service. A Rifi, Er^V, MuJiey-n laker far A Rente 
llUiI Den [era. rake advantage of our Introductory, AO day 
I rial oiler . * . $&.S(HVjT M» stef Outfit '"A" M plate with 
JN m ki'l. Order Today, A?k fur FUEK booklet and inapirilijf 
testimonials. 

P. J. F. BATENBURG CO., Dept. ISO, Racine, Wis. 


genu 9 Dealers 

—WANTED— 


icafor ? 39 


Print Bulletin^ Circutars, Programs, 
Utters, with the Amailn§ K EKC E LL 0 G RAP H* 

H] triple anil eitpy Just write, tvptwrjte, drftw 
or i rat e on dry Pencil. itlutsc in noHltlcm mu! (irlnt. 
UC Ifl 1,000 ro i den per (tour AH supplies and tn- 
stn h'i "Jim furniahed. Oujintntceu JO yearn. 
fTlmi jLny sire frum poetcartlB to Kticct'- tUilt. 
twa tKaLti ifui werk. 

save money— make money 

Snve .1 and makeH i. oiHjy Tur Mer- 
etiaiitfl, Ministers, Teacher*. OTTlCeu, 
etc. I sf It to build your huaiiu^. 
Do work for other- ut hijj prolit-’J. 

Write for Free Book— TODAY 

Sh i ppaJ at titih ti^k ivi- m* r Rf n ■<■*-?. 
Ha* 11 I i r ilrfaairtt rnSm- 
Thcienii/P m - I .- I bar kH'k dr- r U 


icu nil ik-lail* tail 


WJ r^i'iimui ]iUn. 


PITTSBURGH TYPEWRITER & SUPPLY COMPANY 
Dept. M3 3^ Fifth Are. Pittsburgh, Pa. 


PROTECT YOU* CAR f M at i im ji 1 t’ ji rbc n. C bin n;i ny [ 

E - V F Ti F X TY V f t; ene rai Offitr*; New York, N. V. 

' V L IX ft A U I T Bren(t, S j i i.i^a, Tl Kunsul City 

PRESTONE] New York.. Nun Fiutcjan 


for pu'paplinji of the per- 
fect anU-f reside. 


I . r nif of U irion 

uxtf 


0M3 


C n r h u n 
C&rpQttilian 


Just Plug into Light 

Socket an d Forget It 

i LCfff 1 he (jreatest new t.n >iu- 
VbHidiivc ui doutiicaJi at' kd tuts jLt the lowest price 
on record! The Townsend Tiler trir Clock gives 

e'act time always, .No aprinit* — y ou’ll rtni-cr Inlve to 

WEn l d iu beautiful Htu-k widnut Hiultdite UfLilC, 

p.^ ill u»t rated — i 'i in, high, 3 1 4 in, dial. 

Send Onlv YmtrTuwn- 

^ V ,U VllAJf ?liVV acnt j Klectriu Cluck 
will be sent im mediately C , O. D, fnr It,95 Bnd posteite. 
i Hr Tuwxuend is guitmiiteed to be equal or superior to 
in iv cluck, ragardlesis of price, if ynu tlo not find 
il mi — nr if for any other reform rot pnflBficd, ro- 
Eiirn ft uud your money will be refunded. Drtier 
tijtluy l 

Townsend Laboratories 

7 I« Towaiend Street 
Chlbagl, HI, 


NEW SUPER-WASP AC & DC 
SHORT-WAVE RECEIVER 

fn Kit Form or Cumplttily C4ntiru<t«4 

1930 Catalog- Free g2^ l %L?n? , iK ,, S 

auwt-Wttvo Suopiicts, guirwlard [narta atuj Adces«urJcfi, 

CHICAGO RADIO APPARATUS CO.. I>* D t. PM 
415 $* Dearborn St* Chit* go, lit. 


HEATH SEA-PLANE PARASOL 


E vi dd it for 

$238, 

Ific in rtatnps nr cuiit 
for lury* itlustrated 
IlnokteL 

HEATH AIRPLANE CO. 


Dept. P-*3 


$1175 
Ready to Fly 

CHICAGO, ill. 


New Book on POWER 

AMPLIFIERS 


17 VERY man Interested in Poiver 
1 " A nipli fieri! ion needs it. Cflnlaina 
diuRTains, eotnponenls and instTut- 
ikjtis fur building 10 different 2 and 3 
ftaEc a in p] i hers , , . . tell s i nte II igen tly Sent 
how in mutch imped nnces; contains 
in valuable audiu amplification in- 
form; l! Lon, 15 

FERRANTI, lue». 1J0 W. AU4 Stmt, D*k IU. New York, N. Y. 


Postp aid 
for 

Cent s in Coin 


CaLiD-ISSit Shut 


KRAG CARBINE 

All thn i]ii&Lli I+.h ijf ^ hvb prw* 
l=i firtiB UH 44 '’oridirku-ji,, * -I -a i.'rkine pirrn 
eiii-ncilee-l i«-«id yeui h^phJ [iHl» r fni T n lrr Pj*e i 
, iv:-r,u* i I ;uR(jiaU<d. I'Hbil'iK til iniKn^y Bering -value*; 

(■LinB, Ai»n»;iilti«n. Cutlerr, Spwi t-i anil gwda. 

IH-iviul in.ji.irt fJ i?a n^l rvdrri. Men-j ret icrwj^d if not utudul^. 

W. Stetacs Kirk, Dept, P*!VI.1 T 1S3T N.lQth Phils 


Price 


p«. 


WADE 

BENCH 

LATHE 


AMATEUR MECHANICS, REPAIR SHOPS, INVENTORS, STUDENTS 

lhp ,! Mltn ' B »«* betwh-cBDBgllH'dlt.. x IS'lergtb F*r M,i*l Wi>n- : l C-q^w 

c£,ra ni2T ri r ~ F -y liny- [ 1 1 1 1 ,i «K W Infling— Ttmail irnurl n*. JAipvur.t* S| r«n E Quiet 

-5*l Kl' M d «I 4 ♦’Hiirr Irapflli (if (m| T>B,lB(irrni in ride ln.ri. h,. i tapn. plpin Ahu- 


•*-fi - , ; rTr ■ 1 ; 1 WIIHIUIUI u«J. LM-BUBflrCW IJIRIM Dt'l, lip. I mut |l|l* mir 

i WH , ^ 3 ?*f*-«*J™* n**dAt«k. sae.OO. Iim Ig r — i|ii i4"b=R*i to- 

,W ” (_dnmj>J*L4i Jiftii ci f neeeM^Tkffl t-gually low pri«*. 

THE GERALD CO. Dept P-59 


Will* fur 

120 Liberty SE Now Y«rk 




POPULAR MECHANICS ADVERTISING SECTION 


im 



WANTED! 

500 Dissatisfied Farmers 
and Sons to Stop Renting 

And bejjili retailing Howlcigh 1 fi Good 
Health Prodnita td Consumers. Start ycu r 
own business. Make from $100 to $400 a 
month or more clear profit. Be your own 
Lose, Wo helling experience required. We 
supply everything — Products. Outfit, Sales 
and Service Methods, Profits intrense every 
month. Wo lay off. Steady year-round. Low- 
est prices. Boat values. Most complete Serv- 
ice. Bawleigh Mu thud® get the most busi- 
ness everywhere. For particulars writs 

THE W. T. RAWLEIGH CO. 

DEPT. 4-1SPPM, FREEPORT, ILL. 


MODEL SHIPS 

We can supply enn.-i ruction acts arnl all Forts ■ -f 
parts aurh jlf hb m l-tln in I t (*] hulls, Ol'ieka, dead- 
eyc?, special tlaas, anchurH. steerlnw wtuylw. 
capstans. ri < une-h rran fet. blue prints. ln-nkH etc , 
fur building ji Mylnfif C3"Ud. ( h institution, 
SpitriLHh Galleon. M bill**) pjpl IttvftT Stcambnat, 
Bi i vcreisf 1 1 L.jf the Seaa, M if flower and many 
Other*. Also Special d. » eh t ruction sets fr r me- 

Blf pail. bwitH. H'W^-r llOPE". S'liXliW nLniih rjllijiie*, prvpvlEiv*, rtc .1 Mid JLlIC ti> tr 
fi r ■ l’!p.:r burr 4 nhiitn«rapl«i !•! Iv l‘ ..fr .-d 

Ir- 1 :inH f. r 1i Idrnx i>'ip ttmkMi Id nJdirif,n ti. 

prjnv. *nnl r<: IL cburipCli "E the uitnvr iNHn. >l»nr RWpl# "*nl jr UichllY- inter* 
. Klfld i:. - icTTkOv msl iiihmi tit' ivir.< <i. i - b-KdcU-l 4 

cow wi, l «'*>c - ! uptin ti-niiii i.r I Sri* Ji>ofa prdformll. 

Model Ship Supply Co. r Dept. B, Mlneola, N. Y. 
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GET TWICE THE STATIONS 

Tune Scientifically 


■di 


R AD£X Hit* we ii| □ iion in Amric-* 

. in lliC Crrdr-t i ii -hr. !i l]ir> . |l I L'-mU 1 

hi c* your dull. T*mi you un rfrwitifjf 

jtMfnmi llir ira-IJ-nd rxrrivrd jnJ Ins* 
rh*rr |.n ir( nfijli fnr Jn. 1 , MHIKHI T'llU 

rvrn lEiuhr tarvrr rrtrieriE Iwhj-rr, , , , , 

Oafr C'-'Tftl Affr&uJ gf ?'j«ninp g Hifdig -Srt 

R ATX TT [0) At Lcjdiftc NtWii SuiMil 
fHrl | and Rjdio SpwtP cr 

HM L/EX peetpa-d frt 

Cnmytst* hgwr-trrhQHr p’V£r*m cifall chain fttriKra 

TIPS I4VHX rUH.13&; IMI 111 li H CLiVUAHS, OHIO 
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LEARN YOUR NATURAL ABILITY 

nnd turn it into pash. Send birtbdftte and 25 cents 
for your personal chart. Money back if not satisfied^ 

Frank Mashak T 1E23 N. Lolus Atfl^ Chicago, 111, 

JMl Ml f A M ake big cs rn i nse, talking or 

^■l I I A der? ftir rnadc-td-ilidivldunl 

I | v jriuiuui re msit'E ut Ibfa tfi.m 

BM II Rk.v. - I™ r#ady-t<>wtiir prices Giant Chi- 
■enpHj wholesale hoosc inakea world’s 
B yrentefit vabiefl at nnd V r i>UT 

W P y , ' i1 S4 ^5 per sale in A4lvjince -wc deliver and 
■colLcct. Nn erporience nF^nied. work full or part timp. 

cijjpp Ail TF I T Wf ' n ^ J " lfl depoaif. w rit ft ^ ih r (letaiirs of 

WUiril our Unique money-making plan. XofJi- 
Ina ]ifee It ever before offered. Act at once. 

GENERAL TAILORING C0. + D 5^ South FranklinSt., Chicago 





Iciliil 


“We can’t get 
married until—” 

"We rAN'T get marvletE until J earn more money. ” Thou* 
MEtdi of yoone men arL' saying that today. TbousurEds oi gtrb 
are giving that as the reason the marriage tiatc i' being put mi 
and off. Sometime* it h£lI's. a little embarrassing, too, to have 
to kpep on Riving that tscuse. _Fl t ?(e> gift Hkes io namit ihul 
Use man sht* ij gying to marry is -J failure/ 

It lakes money to support a home these days. And you're 
right in waiting. Bui don't wait too long. The years of youth 
are precious years. They will never return, 

T Imu sari iJfr at men have happy pmsparDUi hiUQt:* because they hafl 
Ifiu furcslabt to prepare ihomsflvei for aitianceiuept tbr&u^li the 
hifiEH' study tours i- ^ of the Internal hmal Cwreapondracc SeliunH. 
Jlnn-lre.l> fit meni reriurf s-alary ]iivrcH--es of ?JD* $15 and $25 a 
vfteK. ilany are eamJng f*». $1 ltd arid SI lilt a wren, Home StiiTu 
doubled anil even tripled choir salaries. Some are eimiltig fta.auij 
anil 115,000 a year. Othrra hare hecomt ownef* at buslnuaci ef 
their own. 

in help olher men to false their salaries. It can 
llnd out how. It tvon't obligate you to nsk for 
but that ima link simple art may dianga your 
now. Do It for II Eft l 

(/ie Cuupao for Frte Booklet 

INTERNATIONAL COBRESPONDENCE SCHOOLS 
Bqk $659 - F. Sera Eiton r Penrta. 

Without e.r oblJuatlon, please send mo a copy of ynur D'ok- 
h'l. *'Wha Wins and Why r M jitHl fu i 1 Earlier l ira Jibout the reunae 
iic/arc wind] 1 Lr.ne I X ju the tlii below: 


TECHNICAL AN 

□ ATriatlwt 

O Au-hltertuml llj-aft sntan 

II I mi bring Fur. 

□Concrete Isulliifir 

□ Ciititriiclor aiid Uulldjer 

H ^tructurnl I>riflmti4n 
-■*trllcturnl Entrlnei-r 
J'llurtrif:' l KiUf Inter 
Klrtl-tnaj Cishtraecer 
. j kJr-rttie IVIrlpK 
Electric Light tng 
Kteuliii-r Sh<iy FE 1 1 c^p riniS- 
TekTTflrh KriRinccr 
Ti-lc-j hone Wiirk 
M-reJiimlea] I’.iielrieer 
lleEbnltitl UrnfEstnan 
Machine Shop. Practice 
Tuoljiuiker 
I 'Rtterrimafccr 
Clrll rCrigSiirt-f 

Surrey Ing arul Maypini 
Bridge Kngfneu 
tiaA Eiigino Ojtnlln^ 

BUSINESS 

pBuilnt¥3 Management 
niiHlurtdal Manaitemcflt 
I ll^rsonnet Munagi'muiit 
pTTaffii: Jlana gL'mrtil 
OAceountiriE anil 

t\ r, A. coiK-himr 

B Coat AccountLliif 
Ilaokkcerinf! 

AoEreCnTlnl Work 
ftfuanf 5l.ll □ French 
□ Sldeatmurehip 
U Adve rtS tins 


D industrial courses 

L I Aulumobl I a \S eeha n If 
LJ A i i at ien K:u; i men, 

^Plumber snJ Stvam Fitter 
JPlunl>ing laspnlar 
:i t'tuml: ■! 

ileal i ii i; ami v, iiiUntkin 
fiheyt-Metfli Worker 
Sleain Engines r 
Marine EmrLneer 
Z Bef ri pc n i i on L ngi ncef 
JH. II. Positions 
1 1 h;l|W;ry Kll^ifieeC 
j Chemistry 
J PtiiTiusey 

if uiD Mlulntr Ehirlnrif 
Jlfaripflllnu □ Ass-iyer 
' Enin anti Siret IV'orliei' 

Textile O^erBr-M, 1 ai- Hupt, 
fut ten Manufacturing 

] WmOlcn M JiufurlurJci- 
1 .1 itrl rii 31 iItp O fruit Utc<wSng 

."JPntiKry 1‘^rraliiff 
jlikllicbUtiCS □ HinJtu 
TRAINING COURSES 

11 ft usings CurrcspniK h'lvi*' 

Shew Card and Jfi^o 3^'iteiing 
StenttBraphy urid Typing 
F->RliaSs 
O.Tfl SiT' IcC 
rtnllvvsy Malt Clerk 
Mail Carrier 
JC riu in School Si!lijp,-is 
Jlllph FchiWl J5ub>wiii 

j C-I rtorenl El u 

lUJijsilratJnE 
..j Lumber Dealer 


i ■ 

i 

1' 

:i 


■Name,. 


Address 
City 


Stat* 


OccupntlSH ■■■■■■■ ■ ■> 

It f/r>u jU Cana ft fir send (Aw r^vjiou fo fJu- /nferEialffimit 

Curresportfjence Srhofiir Caoedioffj Lin\it‘yJ, Jl/onfrejal, Canada 
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Short Wave acts, 1 tube. Receives from 30 to 530 meters 
56.45. 2 HO Power Amplifier SI 5.7 5. 60G volt Power und 
Filament. Transformer with 2 chokes; Shielded 55.00. 7 

tube A. C, chassis 524.50. fl tube buttery Ht ts as low as 
S&.00. Send for Free Uarpiin List of Sets, Accessories 
and Parisi 

CHAS. HOQDWIH GO., 42*0 Lincoln Awe., DepL A-2, CHICAGO 

Dealers in Bankrupt RtttHn StOekn 


Are You Interested in Flying? 

No matter what you wirnt to know about this 
subject, seiiid for our free catalog of aviation 
book?. It is the latest and most, complete pub- 
lished. A post card brings it. 

Popular Mechanics Press, 200 E, Ontario St, 

Chicago 


O BARGAINS/ 




Air Unusually Handy Attachment far 
Bath Portable and Stationary Motors 


Tilts renmr'kahlc .'it 1 afilimefit si tj ti-i 
oti Ml a ;Li tri JPOTta hie i ■ r nl I 
?. L tu r .r.^ : ltl. 1 c "i t mi lm py I :lT .if ■ i t«t i ir- . 
A clever : lev Lee that ii!l it lous-IVl 
need. VV LilivitimJ li> all craftsmen. 


H EItE T ? a lnNr.lt ihat will help vny wiili 
j,n:r rrf ortbkeef ii n f ['rn-Mciu'S Con- 
tains wide vjtritTV nf life^Eke Hiiokkei-pirejJ 
f. rill-. ■ . .rilpliMe ly filled ill, tiluHtrat itta IlflCB. 
l ; OT f rtiic nt f:.n.:tirt , y-“hu«triCF.^ ,,r fin>fr-.-i,]ri 
— it nhiiw^ you himplria anti moel e Anient 
niftllLJ'it i if ;j 1-1,111 rliJijg flow I if 5 '1 g us..,J 1 1 y 
3iRMHKJ lt-jL,ling Eiriu-- Send itytyaur 1 LtLE 
ctiuiwin |imL«v + ]N(J oli IS (fa lion! 

JOHN C. MOORE t.ORM., F.pl. IB39 
BifJ.Ti Sitiiit; Street, H<H:heetrF, N. Y. 


Merely till in Coupon aril 1 10-jn.igs ISiM-ik 

Will Ijc Si-a, i- y ljil FREE 

Stmt# . . 

f i-S 

City Sr aim 


n an CC f|* Valuable New Poultry 

1 4 HnttUo EftCh Fm—lKHfcgCS 
Finn Purebred Northern raised chickens, 
clucks, itl l--;c. turkeys, eilfcs, baby chick*. 
Beat laying strains At lowml prices. 
America's grf at industry, My ASth year. 
W. A, Weber, Box 2A . Mankato, Minn, 


BREAKFAST NOOK 


1W WW'* 


■p 

•>1 Hiitlt-Jn Furniture hi Our new hook on this SUDject, 

1 1 Li Lp traied . pp it ft 52.50 Pfrfttpa id* 

POPULAR MECHANICS PRESS, ZM E. Onlaria St. Cbiragc 


140 Page 
Book Of 
ttecorj! 
Keeping 
Fopms 


Saves Time & Labor 


4 


Only 


2°o 

COMPLETE 


Produces pplpndld results in Bin nothing and shaping concave acul 
convex a induce* on tfhip model hull* and furniture. Att ftc' cd 
U) H drill mol nr, the s-pmrfer n- InjictK^mle corners. 

i:ti» iftfie./H, [he tu-idfl u( fitrnil irnd lucLMiiEi .-ih*-. Tin ■ fvw !»■■•■ .tsl* wl-j| 1 .fer-p 
Hinny qiJiiuim «( firvwi!n* I -frir by kind. O ml t,u -iiod for mm .Tvi.ru ru* J . pwinl. 
■■lid rtirl fr..iu a cnrtfMl femU-r pr^^iritrtiT !■■ w>-ldii:« iw brajiru. W-^rli much. 
Iicrle-r c I ijp.ii iiii amerv Su'vILut mjirr r-»ii b* iiJiincnt in n n s j n v !«■_+ N roiu h 

nn liiipeiijUin treble me ill. tin, % ^nulnc .'irfav^ h Ineliep wide nwt j'ii iindiopin 
di -I ."^i or. Fvrji' *Tiwl MUTipkle wLf?. toll indn'r tw nl to* i> i-ni, and >*»* ph"'i c"f li 
■•: J iik Ginn i? t ri-’-.iLinic niDer, .,-. .,■■■ d i-r-'L kuuiirut Piorr :id E nrry 
BLcLippifd. portnfw ditmtI. •arwii'.*? ir U. d .'A. irpcn riKvicit Qf t!£ iMl wiLli ond»-r 
t‘J iU . C«n*<U and l. - !.■!•. i.^rtirri-t*, t,r order C, O. D if in U. E A. Eithir 
w-iy nPlipfiK lii,c. e J!i-^ri r L‘vd lt ra.ini'y buck. 

DELTA SPECIALTY CQ. F Qepb A-1M-B 

1661-67 Holton St* Milwaukee, Wis. 






Price Included 

All lit^he&t quality lumber cut tn> fit. dnor;*, window *, 
ptuir-, high jrrade in terror woi>dw r orb, litlh, ahin^lpi?i 
hardware, ulnuc, paitit^, niiils, eta., complete. Fully 
jffuarautfttl. Ea*y working plans FREE, 4U% less labor. 

Three Years to Pay 

Mill priccH imvo yop $^-3(10 to Wi- pjiy freight 

and give you three years to pay if denim I . Small dnw it 
payment. No red tape. No ertra ehurges above pay- 
merits lifted in catalog 

Handsome Big Catalog FREE 

Amazing values from to SI55S. rsturdy, SLibstan- 
tinl homes. Write for eatnlog now. 

LEWIS MFC. CO fl Dept, 12^A, Bay City. Mich. 
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&re hots? iMj SHA H4racf«Tjiti 
Model "T" Ford rrffx irtrrrtfi/ 
flfrn Ef 

sha I 

■’7 " l Font mates dt rcott'tm tari, ifrp- 
icCabiv ttaiior. 


'V? “T" Ford rvR* ntrrrtfif /fiiWf 
in\t U;> ttu'. xotl fig-nipped zrith 
l f!' Traelor Parte, any old Model 


Shaw M an nfarUtri tty (7o, 

(Jalaxbmtf. Kansas 

The tractor oUae Itmmf fot F^rd. cqj , l 

bought from you loH irfwh r, was a /oott trim it* 
meat, ft sufficient mure r tu pirlf cr JSfyfrrni 
ptr™ ai desired depth , a tar, rfjirrtf. «w( 
tuflfiule, and riv tr,>i£ Jtfrti’/ 0 / twjrA (Act a good 
size tsa nt of ttorwa can do. dfUt U tic for orft 
llrrrf The. Pouter take-off at»Q iff U fltitiri y for 
tawirty wood , QTlAdilty feed and Bitter belt 
work. If I o>iddut buy anatlw, / ictniWn"! 

fglta (.raitce itAiiJ / jtriltl /or it. 

Yount for SW/fW, 

C- C. Odenbwg. Albany, Oregon. 

AGENTS WANTED 
Send Coupon 
S0r Particular! 


Uff, '4 (As 

& U A W 
AiMLLeMH 
Tractor 1 1 it h 
Culit-r itar Artu-^meKt, 

■IfflrtM vr«jri. tMttfj. 

fnlJimb-r, ru-nJ 
trit m jcSiorry. C*rt 
aims k, Jt>,H?hriL up Ed 
f”|j Ti a-d-r r r \ p i~ fara 
mnuir far air i n po rt-j, 
«■ vCojfcr r , -ff f , 


Does All Farm Work! 

if v-eany a.nr) itu^pchKLVf tr» make yuur olrl Modrl" T" Ford into a power- 
fid, dcpf'ndiiblif tractor wj th SllAW Tractor Equipment, The SHAW- 
trikCUnrized Ford will do : l] ] your plowing, harrowing, dicing, cultivating, 
seedihff, and run belt rnftohi nery . 

Thorough It'-Cs have proved that Sc does all farm work just as well as a 
biff c^ponpivp tractor. 

It handle sl ifi-jneh plow nicely. Cultivate*! lo to 20 neren a day. Pulls 
a Kood-pr, Easily pi j]s a 7-ft. disc harrow, Kudin five 31 -such lawn 
laowere. Pulls a heavy hteel road drug with two persons riding the drag. 

Never Idle — Pays for Itself 

Y our S-lI AlV-tra C t or iztid Ford need neirCr be idle. When not in the field, 
keep |r busy running fowl grinder? „ concrete misers, lathes, wood saws, 
puiEipr), etc. Will do more for you for the final I amount of money invested 
shun any other trfletor on (fie market. 

It; Raving time, Jitlter and money It pays Cor Itselt In one Rhort neanon. Etung 
2 hours on a galkm of gas. Cost* but a few centa per hour to upunitu. 

Easy to Attach 

Yuil don't have tu be :t Enrt'lianlr to attarli SHAW Tractor Equipment. 
Anyone cun va-illy du the Job |ti n Cijee with |l rhoPlity nTcTieh Atid aerew- 

ijriver. Vt e furulsli complete. eaKy-lCh-folluw instruction.-:. Explain h(fW to 
Attach the [Irlvc wheels. H«im r etc. S4>flrnp]c, >’4ju cait‘1 p^w^ibly so wrong. 

If >um tin n«i wish (o nttaeh equipment yourself, you can buv a SHAW- 
tract4iirlfced Ford complete, ready to run. at low co^t from a |t>ca| dealer Lu your 
territory. 

Special Low Price Now ! 

EEffht nnw you ran pet SHAW Tractor Equipment at a Special Low Price- 
even lower Than CUf rci'ukvr factory prlco. This offer fur a iflFort time Only — 
until wi! cut down <mr present sf4.icl5. A> tokc Mv&ntaffc. Act fjntck. IVrEte 
ut once for -iletnlled deaertptivc literature Add Special Low Price Oder, Moll 
coupon- -today! 

SHAW MANUFACTURING COMPANY 

Dept. PM1 GALESBURG, KANSAS 


^ Mail 


Mail the enuprm 
t'iflrt)/ — find rJW 
Airjr easy and 
cheap U fv to M 
build or boy S 
lh(.-, sl w rdp f 
tracior. ^ 


SHAW MFG. CO., D?pt + PM 1 , Galesburg Kans. 

FiraFo trC tlm jtiUTis cheeked below. I understand 

there iu nr> obi [cation o]j my part. 

T.llerature on Big iO-pHEC MH A W 

I ] *' Malting my Ford a 3 DU-ALL 
i— 1 Tractor." U - J 


Tractor 

Catalog. 


No mr . . 


^ .irfdrf-sj, 
I State,, ... 


lunger requires sa u-iny off rear 
end of Ford fra twc. 


Pulls 16 inch Plow, Discs, Seeds, 
Cultivates, Runs Belt Machinery 


/ 1* m ri it ft i v c 
tract in n leficida 

pt’t'i' firm footing 

on spongy 
(/round. Special 
Crawford fan 
keeps en&imcaol 
— always. 
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I n formation nn any hook frc-r. U rile Popular 
MechjuUcs Pros-s* Chicago, 1 ii. 


A patented invention just presented to 
the trader. A valuable tool for carpen- 
ters, cabinet makers, millwrights, in- 
ventors and workmen in any t ratio. A 
handy tool in the shop or home. Folds 
to (it the pocket. Instantly adjustable- 
True-Precise, 

Use it as n Tri-Square, T-Bqunre, Mit re 
Gauge, Bevel Square, In side- Rule, Ex- 
tension Rule, 30, 45, <M) angles, l>epth 
Gauge. Mart in g Gauge, Compass and Two 
Foot Rule. Tins many uses. Price S2.50. 

Salesmen Making Over $100 a Week 

fk-nd, Money Order or will Wn acnt C. O. D. ill U. £* A. 
p&y delivery co§h<. An iden.1 Christmas (rift. 

Read the editorial on page 191, August 1929 issue of 
Popular Mechanics, 

Twelve in One Tool Co., Not tno. tl cHic\c , "*iLL? #t 

RECT / 

Your NOSE* 

Improve vour appearance with the ANITA 
NOSE ADJUSTER. Slopes flp?h and car- 
tiJaae—dulctly, safely and painlessly, while 
vole sleep. Results art lanting. Dnrtofs praise 

it. G«,000 users. Write for SO-Day TRIAL 
OFFER and FREE BOOKLET* 

ANITA INSTITUTE, 112, Anil* Bid** Newark, H*J* 


SPEED LATHE 510.50 

«vrlpI> :« an fhi'jwii. 7 in, "*■ inr, L!i la. 

m* !»L bed. 3 ip^-'-d wn* piillpj,', 
I^iniei bod, 11 JW i>w iiSditioiiil loot. 

Ottumwa, lows 


C-A Sanding, Grinding 
Buffing and Polishing 

KIT 


ARBOR* 


DRUM and THREE fill). WHEELS 


it is a big out fti tor rcsi] >obs r 8 ani>i no 
DRUM It In. fry 2 In., wontlerftl] for model 
nj a king, floor Handing, furniture 

Rmnnthlng melftl. Three*fi In irUero-anup- 
rilik- w-hei-U nE CLOTH . WIRE WHITTLES 
fttlnl EMERY The AllliOR Ik simph mn- 
Plmeted, sturdy uuj ftiupni ratitrriBli and m;- 
psgn ran rnaRf If and 1^ easily r^nvntod lof 
U*:e on either ert-ctno tuunl dnjl nr motor. 

An rme-kTit time ami kbcvr sjtvtng unit 
ft* eric*" C'iiript‘1'- owtr Hi. 

MONil B AUK IF NOT J>:n| 

Wtiitfor Fnlgfr — Dtpt. C 

ADJUSTABLE BEARING COm Inc. 

Indianapolis* Ind. u. s 


^95 

CDMpLCtt witn 
5*nlj. oauH, Anaon 
3 WHfCL* 
POUSNINQ COMP, 

S 25S 


SAMOCn 

SOLD 

SESUAtfLV 


No Joke to be Bald 


What I accomplished on my own head, pictured above, I 
believe I onn do fuf yoo, (injvldfd you sn utidtr 45 JMirtVf »#e and 
losiof huir wi4 not tauecii by burn a or lean and the heir ram are 
not absolutely dnad. Anyhow, /nwt sucked jifly nptfcipj, N* 

apparatus— tnj frame treatment Is simple, ciulck and inexpensive. 
C QH *| U A Uahbw limit ymaf n«im and address and I 
oCnO HO Money will nuil you foil intomnivn with 
PHOTOGRAPHS. NA14K3 and adJreB-seBPf and women vho 
have 9 jeet bb fully need my treatment for dpndruEf, (oiling acid 
loss of hair. Writs Now. A postal will do* 

A a 1351 Eu d Id n.d a of Ridf. 

vrcciana Sf CLEVELAND, ohio 


SHIP MODELS 

til build Jind.pell. PlaPH bud instnictiulla: 
M Sir La, S 1.00— Clipper Ship, 81 fr? — Viking 
40c — if all three 1 - tor $,2.U0. Catalog Oc. 

A. Walnut Street. MILWAUKEE, VMS. 

FOR HIS CHRISTMAS 

Bartlett SIS^STSS. Snips 52.70 to 59.50 

Miwi-r •> i htjfh.KTadi-; Crucible Tftol Pt^nfaccitralely tvIPOvrwl 
k.aifji ifn.-i-^l up. til IK sailed euily, "-In.n3ir Ju#t H#ht fiN 


billirtlKitit _ 

(Mpi- Turned 


V 


44. DO 


™Hr (rVI H VUi VY. UU I 1 1 

?-i» . 4-d.oO: 14-i-i , 49.40 


*.*rr U«ali?r Im tisr m mi 
£ 

e* in u. a. *t 

H.'tB 


e*n n.l tliL-rre frorti ft In i 
b*r. ! f br -u*at nut 

si 


l-inL-li atA-nprii. 43 -TO 
HMD. r.jfh-.-j, 4-6.00 


B^rLkt t Mff .Ct». t Dep). EO. 3003 E.Crand Blvd, 


OK PKOUEST 
Dvtroit, Mich. 


ofeL ^ /uifid&uXr f 

Anything that will gel greasf-and-grit- grimed 
hands clean in 58 seconds, without hurting a 
fdlow's skin, is a handout — a gift — at any price* 
Yet Lava costs no more than soaps that dirt laughs 
at. Lava Soap is different. First, it a s a fine 
toilet soap. Second, the pulverised Italian pumice 
in it cuts the dirt without hurting the skin. Third* 
it "s quicker than any hand cleanser you’ve ever 
used . F our t h , e veneold or very hard water ca n’ t keep 
down its rich, creamy lather. If you*ll hand 6e 
or a dime to any grocer or druggist, and ask for 
Lava Soap -you’ll get the hnest handout of clean ^ 
hands material that can be had for love or money 
in America. 

if#*** 

If you want to try Lava Soap first at my ex- 
pense, mail this coupon: 

Procter S' Gambler, Dept. W- 13 Q 
Cincinnati i O . 

Geo/^e: Sbnd me ;i free Sample cake of Lava Soap . 

/V a me * * . ....... 

Street . 

City, .State. ..... 


12 IN ONE TOOL! 

A Whole Too! Kit In One 
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WE OFFEB YOU A CHANCE TO MAKE 

$*5*®^ 5aDay 

. . . STARTING AT ONCE 


If you want that kind of a job- -that pays 
$5000 to $10*000 a year — where you can 
be your own boss — and have a business of 
your own — then learn about Clarke Flor- 
Kraftsmanship. 

Remember there are no books to buy or 
special courses to study* This is a practical 
business in which you can start at once to 
earn a big day's pay, 

What FlorKraftsimmship Is 

Making floors, new and old, velvet smooth 
and ready for the varnish or wax, is the job 
of the FlorKraftsman, Once it was a tedious, back- 
breaking job for a man with sandpaper and scrapers. 
Now the Clarke Vacuum Portable Sander weighing 
only 31 pounds* operating from any electric socket* 
sands any floor velvet smooth almost as easy as a 

vacuum sweeper cleans 
rugs. 

People have always paid 
big money for getting 
floors sanded. You are 
paid by the square foot. 
The reason you make so 
much extra as a Clarke 
FlorKraftsman is that 
the Clarke sanefs faster 
and easier than any 
Other method ever de- 
vised. 

Big Earnings 

Get in on this! And re- 
member all we say here 
about the work a Clarke 
Sander will do is guaran- 
teed in writing -the only 
definite written guarantee 
of performance given by 
any sander. Old flooring 
pays 7c to 15c a square 
foot. New flooring pays 
2c to 5c a square foot. 
With the Clarke you can 
rough and finish 300 Vo 
1000 square feet of ugly, 
scratched old varnished 
floors to a beautiful, vel- 
vety smoothness, or you 


can turn out 900 to 2200 square feet of new flooring 
— in an 6 hour day. Figure it out — that’s $25 to 
$75 a day. And there are millions of floors in mil- 
lions of homes in every section of the country need- 
ing to be re Finished NOW, 

Inside Work 

Cold weather can’t stop you from being a success 
in FtorKraft, Let it blow — snow — rain — youYc 
inside and your work goes on — you are your own 
boss — you pocket ALL the profits* 

NO BOOKS 

All this you can do without any boobs? — no training 
course — no office or factory — just a few hours 
practice folio wing the free instructions and you 
are ready for the biggest 
paying work you have 
ever done. 

Now You Can 
Do It 

Practically no capital is 
needed. About $100.00 
will start you. No in- 
vestment but your 
Clarke Vacuum Portable 
Sander and a few dollars 
worth of sandpaper* and 
the Clarke pays For it- 
self. 

Acf at once. You can 
make the few minutes it 
is taking you to read this ad the most profitable of 
your life providing you act now. 

All the money-making facts are free if you mail the 
coupon below. 

Clarke Sanding Machine Company 

Dept. T-31, 3*3 i Cortland St-, CHICAGO, ILL* 

OrM FioJtw.’: i Turf, tvr otwr / S y* rj^ M ohufadwm of 
Ptsriitbu- .V ticfiin&L 

-MAIL THIS COUPON-*-' : 

■ CLARKE SANDING MACHINE CO. f 

: Dept. T-Jl, 383) Cortland St.. Chicauo, Til, 

1 Gentlemen: Please send me* without obligation* full ! 

Z details on the Clarke Sander, and the money-TnakinK * 

I possibilities of FlorKrartsmanship. 

P 

J Name J 

■ 

■ 

\ Add j'tas* *.***,..,*,*..*,..,*■+***.***.*,,,,*.**, ■ 

■ *! 

t City State . . . ...*+. . 


m 



77w Oarfe tTQ?k t almost at 
r as a MCfrttw di-atirr, 
Operate* from atop safLf 
[1 'tight i jfilir $ ! po untfy . (."a a 

fit’ carried abftvi hp hand 



V 


Tha Clnrkp retch handle rr- 

KLUVtd, jfi u whjLla ol st flfcSf 

wiirMT on reflnLflhtnt sEfjfe uekI 
offlet- equipment, urn I L»n cabinet 
wad voud wort ol all kinds. 
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Enjoy the Thrill of Making 
Things Easily^ Quickly 


•with the NEW 1 


“J fraQt n Electric Handi-Shop 

A complete motorized work a hup for craf nnu-n [ndudinita]! necessary equipment for Circular 

Turning, Scroll Sawing Ending, Drilling, Grinding und Buffliid, Full Ins true Hons and blucprlutBfumLjihed. 



Practical low Priced 

.DING CUTTER 


That All Woodworkers Have Been Watting For 

This new “Delhi” moulding cutter h taking woodworkers by stnrno. 
And no wonder? At the amazingly low prirc nf £15.00 — here is 
offered Fr>r the first time a practical moulding cutter — *ufe and efficient—- that in- 
corporates numerous features previously found only in the most expensive tools. 


Nothing Else Like It! 

Cuts Over 50 Moulding Shapes 
With Only 4 Sets of Blades 

Equipped with '"Hi eh Speed" (not Carbon steel 1 blades 
tlj.it produce over I (£000 Cuts per minute ut- 3500 It P. M . 
lll.irif- require no individual adjust in ent. Quickly run l 
(Sicily locked into [Haw. FLnPKt qualify workmanship arrl 
material* turoinfhont. A nc-il pmcficul tool rim a toy. 
FurnLthttl complete with CJuifLc fence for milding worklns 
and nrrcardlfiH cutler, cotter head, t wets of ' Jiuch >pred 
Uniters, '' tit hie Insert collar. wrench, ami fUll dlrect-Hins— 
all for $13.00. {Made in 2 sixes -’for V'udiJ JV ' arbqra.) 


- Only ' 

15? 

L COMPUTE , 


Produces Beautiful Work 

Easy to Operate 

W Ith only -I Beta Of knives, thin, remarkable 

Monktstur Cllllcr producer over -W Stir Active 
inoulditiK shape*. Ideal for outwntil 

curv'd] ciLsos of sill ty IK'S — oval, huH round, 
circular on table ropn. istrl-p* numiHirc. 

simple to ruHTjLle C! -side fence povprs CUitHlS 
kniviM jiivl ■insures raailmusi safety. 

Scncf Coupon on Next Pago 
For FREE Illustrated Catalog 




@ DELTA SPECIALTY COMPANY, Dept. A 130 


1661-67 Holton St. 


Milwaukee, Wis. 
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. Woodworking Units 

for HOME CRAFTSMEN, FACTORIES. 

J SHOPS, CONTRACTORS and FARMERS 


The Delta Handi-Shop is a complete f rug- 

pruetieid workshop t hi 1.1 enables you lo 
i l Liik ■ ' flung:* quickly, easily ami e Hie Jen Ur, 
Cr-iftsTnen, artisans fanners, meelumh 
i.\l ! -■; i use wood in their daib labors or 
fj-Kirtvtime hobbies— ure debt lilt d with 1 he 
si tirdy ei msl n;> • i- .■?, splere :i- 1 
efficiency, and moderate cost 
of tli is Delta equipment 
They rt|>t >redale keenly in 1 he 
*' 1 1:tj Ltli-Shn up r sm h exclu- 
sive (.lonscmcticmal fralined 
as the Patented Tilting 
Tables, A uiom attest! ly-< Jileii 
J i n m kc Beit id n gs. lien vy \ " - 
Shaped Lathe Bed. and Cir- 
cular Saw r liaising Lever, 

Send coupon for complete de- 
ff-npl iou nf this n rnstrkable 
Ui jj ksln i] ?. 

The ml rodu [ Lion of the Delta 
Jointer and Circular Saw 
l nils marks :i new era in 
] uoderale- priced ^ ooiiw ork- 
iug equipment. Now, for l.be 
first time, are available 
sturdy, j > i"r 1 1 1 iral machines ir. 
compact, convenient form at 
price level* astonishingly low , 

The individual units are built 
ruggedly to give years of 
heavy service, Both incor- 
porate many special features 
of great value. The eombi- 
nut ion unit affords a com- 
pact, eon venienl arrange - 
ineut win h permil s sivi iro 
and planing in one 
nuek o] ^ration. Either 
Jointer or Saw can be 
operated separately or 
bill h together. Welded steel slum! of ron- 
vciiierjL height. A J j three units are fur- 
nished with or without motor ils desired,, 

10 Day Trial — Easy Terms 

For complete details and full d ^mpltori of 
the new 11130 Delta line, scud coupon for 
FREE Uhistratcd literature. Shows nniti\ 
items of intcresi to tlmse who work with 
Wood. You will learn, also, how you can try 
any Delta equipment for 10 days under actual 
working conditions at our risk. Choice of 
three convenient payment plans. Mail cou- 
pon TODAY! 

DELTA SPECIALTY CO. 

Plvlikn at 

DELTA MANUFACTURING CO. 

1661-67 Holton St, Milwaukee, Wis, 

DEPT. A -13:0 


OP 

4- Inch 
Jointer 
L' ti i t 


8-Inch 


Circular 
Saw l nit 


Combination 
4- Inch Jointer & 

8- Inch Circular Saw 


1 > *-• 1 1 :j Specially 0«i.. Hl'jti, .t-tJD 
Division of “Delta M^nufiictaHng Co* k+ 

Mo Eton Sr., Milwaukee. Win. 

E’l&tii; wen-rl mo without Ql'llftttftin, b'ttLK 111 mm; rated literature 
Hhoh-Uii? new J'i:;n Delta Jliac*. Alsu fUlE details of your 10 day trial 
ollor jm ■ | easy terma. 

(Check proper so urusi 

f! I »ru nartieuLwly |.ikf i-rcsC^l jp Deltn UWtrip Hantl 1-ftti.op. 

U l am Interested In new UelU Wo-ad worklnjr U»lte. 


Name , 


Adiffest. 




1GB 


POPULAR MECHANICS ADVERTISING SECTION 


6 RE AT 



A. C. SHORT-WAVE RADIO 


PILOT SUPER .WASP 


w, 


iTir this short-wave outfit 
you pick up programs 10,000 
miles away! You listen to 
the biggest thrills in radios 
entertainment broadcast from 
foreign countries — new, dif- 
ferent, exciting airventiirest 
Available in casy-to-a&scniblc 
kit form, an A.C. or battery 
types. Designed by 3 famous 
short-wave engineers- — David 
Grimes, John' Geloso and 
Hobt. S. KruseT 



KIT K-11S (A.C< Operated) 

^3450 

pftTO PACK EXTItA 
(Pilot K-ltl F^rominpiuledi 

Kit K-110 SO 0*0 

(Battery operated) &Z? 


■ Tlu- limllo Int^rnuMmuU Guild In i-li you to Join tin iulcr- 

” V K VU licit L othiI cin-acuKculon cif radio enilui^lfistfi, rtotimj tiiv coupon 

H^v *A UftW with i"0c xl ud rewlvo 10 linin' nOi ip pin, cert ii ices tc flcicl eur- 

um mil m w • r*-it t iasuc ‘Rail hi De^lum/' You will alno rornivp a suhllMoncil 

ijuiirttriy issues of "ll:i<Uo lJesi±;n' h — thu Guilil'a OBJetxil Urfiuti. 

It AUTO INTERNATIONAL GHIP, 103 IBrofldwn} , IJrnnli {311 , y. Y. 

Ilnclmetl please find ol>C 
/or priii idi Kindi# enroll 

rifl n regular tiwmhvr Arnwe 

Radio Tut? r n n li 0 n pi 1 
Guild t icTt left Include* 
four quarterly is fine a nj Adder*# 

Radio /if ,4 iorf , ttp 1* mx her- 
ship pin. certifies te opppI 
iiidlti/fcflftOM card. City . — 


(I’leaso ■w rl t-c or print plalnlyj 


State- 


^PILOT RAOIO £r TUBE CORfi 


WORLD’S LARGEST 
RADIO PARTS PLANT 
(Established, 1903) 

prirfir tf noted arc 
far G a nl o m Set -Builders 
in U, fiG A* 



TRADE MASK 


323 BERRY STREET 
BROOKLYN, N. Y. 

U, S* A. 

Get Latent Catalan from 
rpoa re* t A u t h or i zed flea I t-r 
ur Direct from Factory, 


POPULAR MECHANICS PRESS . PRINTED IN U. 5. A. 




for home or business 


The W orkace Electric Woodworker 
— n complete ill I -electric shop — 
costs but $9.00 first payment and 
$0,00 a month. This includes power 
driven tools for every woodworking 
operation. 


E VERY Ilian who h as a workbench 
has often wished for a com- 
plete outfit of power driven wood- 
working machinery* Such a work- 
shop is now as easy to possess as a 
radio set, ami costs much less* 


J Id S>i* Act jt lurn'iLi r>>. - a 

I ill l*. . rt . I l.ltllh J H 

W ..I rl : 1 ,, f . . . 




Wui t'j i , 


Low Price 

The price of fhitt complete outfit 
is only SH^.OO, Fills is pdssjbte 
because of the up-to-date man- 
ufacturing facilities of the J. L>. 
Wa ] l ace Com pa n v . IV L r h t he easy 
payments plan, the outfit will 
pay for itself as you use it. 

With this electric ’Workshop 
you will hitve time to Turn out 
some beautiful and useful 
Christmas presents. And speak- 
ing about Christmas — What a 
present for the boysf 

The Workacc Electric Wood* 
wn rker prod uees c leu n , a ecu rs te, 
workman- like jobs. Amateur or 
expert can do excellent work. 




Easy Terms 


iiiflitfleM sill 
ihl»t 

I' Cl im-i 

Cllrttilm S»w 
*■ * 4* 

K' TU-ii; S j n .j L ’ r 
■ Human W hn-L-l 
S' fjncrj- CfihJtr 
, 1 nr in; t;mn.fc 
■i h, e. a. t. Mohu. 

A c,, l,« 

f jelf 

5 iiiii,-' tiYo i " 

Iiul imr J-j- V*Bv|t> 
Prtiln ]a'OJL S,il» 

ll-nc JI1<I I El ft, CnblL'- 

wiilr •.vpiiraMc Pluit. 

Tht Fhinrr jhilI 1 IJfiu. 
l^r AflTii. a'e tBH'li iiim- 

eltm- unit, mnl 111111 Ins- 
e u rT'h*Mfd itpifiiLElj 
u.t I In,' ivirr.-v^Hi|:.,|mi>|y 
Inw nr Irruf SIS r iiL'a^h. 


A down payment of $ 9.00 brin^n 
you the complete Work ace All- 
Electric Wood worker ready to 
set up and use right a way. The 
entire transaction is Ennui led by 
one of your local hardw are stores 
so [El at you will know- the man 
you are il eating with and get Eiis 
service and cooperation. 

' Hu* Wa 1 ] a ce (< tiara ti t ee a Ssu res 
ru placement of defective parts. 

Isdrge reproduction 

K or every coupon mailed in we 
will send a large picture of the 
entire outfit and a complete de- 
scription of each item, 

Send for full particulars and 
we will refer you to our dealer 
w ho is neatest to you, 

M Alf. THE COUPON TODAY 


J. IJ. WALLACE ir com pant, 

t, ■] * m* St. at OnJlfttmLa. Ay#., tihic-afl* 

ii fttis sine sum, ;eht IcuL 

34H M.rtrl Strwl . Saffl Prancltira 

P| W“ 'fj HIP Inrfic lil( Jl-ll'jl'.'ltrjllll nnd HifllLllUM .hn.i-t ih. { 

Wi>rk(irr F-ktlrlt W’ijoJ t»or Ju:# . AUu iHitmtcd in □ Sav» 

£j BhciU S** — □ Kniiial Eiyir — j Sliape-f — p Planer. 

j Njat* , . . , . , .... 


CTCrti *uh li'rii! .‘ii# Jbrerl r.-ry i 1 ■ i p hrhl>e4i 


jJj uib*r pitw* 





You Play This Instrument 
On the Bay You Get It! 



Ill £\W m § uWWm C^r/y/l 

ft? UI UUloIiiu 
Something to think about! 


Rid pn Sittitb, Cfriea- 
yu, i>Lu r '' uiJ c !. l X y lor - 
trwbu J AJ minuC»» at 
a w. 'Jding; p, fl y 
iv im S 28 . 

The rn gjih' Jli Hid]-. 

Qvontfre >1:6 IL WL'ft 
in. iporotm, 

Ih-minn, 4*-]ih- 
brnt^vJ nyJ<h|iJjE»ni3t- 
my nj be r of *' T ho 
J- .'in: lit Victor A r t 
% lists' 1 — fume™ fur 

X- tDoir Victor Riyonl-i 

^ an.] concert ttmra - 

- A % lit'iMimi.i th.ic | i-l ilj-- 

■ X- ST i tint hu 'ix 

V wLlhuiit 

■i-%% 

V * 't. V 


tile 




If ns someone has dakl/'Life is what we mak** Et,'* 
are you ent ite I y fia Lisiied w it h your ti fe? J a you r prev. 
encf d’tJiiiMif at /gatherings, parties and ttjpces or 
are you jusL “among those present 1 ? Are you haying 
the fun and pleasure that some of the fellows are hav- 
ing? Are you abhi, v. hen you tee] so Miciined.io add $5 
to S2j ti> your bank roll in exchange tor an evening of 
work that is 4 "play”? 

No? Then by all means took into this opportunity! 

Jimi imagine] Mercia ail instrument trial makes a 
^hit"' wherever you take it and yjpt is the easiest of all 


r y 

instruments to play! No teacher no fincer or lip exer- 
cises— no tiresome practice. Five minutes niter you 
get your Xylorimba, you can play a simple melody— 
oven if you can’t read a nntedf music right now, hi an 
/irnaiiogly short time you are dazzling friends and rel- 
atives with snappy dance numbers, dreamy waltzes, 
rhythmic popular selections, 

X v 1< jt i m !»a un m be rs a re always pnpu lar. T h a t is why 
they are so much in demand at parties and dances, in 
radio shidtos- and on the stage, Everyone envies the 
fellow who plays them. That might just as well be yu^, 




YV'X, \ 

' 7 % 


% 




START 
TO PLAY 
VERY FIRST 
DATS 



NO 

TIRESOME 

PRACTICE 


FIVE DAYS 1, TRIAL— A YEAR TO PAY— 

this, briefly. Is the bona (ide offer of the world? largest 
manufacturer uf xylu-phonic instruments, I mke+the 
nsk because 1 want y<™ to have the same chance that 
has placed hundreds of other son the road to more fun, 
friends and prolit than they ever had before. Summer 
and winter, you, as a xylnrimbirt. are able to cream 
your own music, please your Ir lends, make big extra- 
time money! A iijrtsmt of musical joy in exchange fur 
Che determination to investigate] 

BIG BOOR FREE! 

With *hese tilings in mind, I suggest t'or your own 
sake that you send in the coupon. By return mail 1 
will forward WITHOUT COST, the big Dcngan book 
ch:it tells all about the Dcagnn line— the money some 
fellows f*re making with Deagau instruments — the 
tree easy lessons — the 5'riay free trial offer 1 he won- 
derful eafly payment plan. There is no cost and no 
obligation. Simply fill in and mail Ihe coupon. There 
is cute way to he sure a thing will be done— 1 hat way 
is io do it AT ONCE. Today is an grind ft day as any. , 


5 DATS FUN* 

TRIAL PROFIT, 

IN YOUR POPULARITY 
OWN 
HOME 


No 

teacher 


A YEAR 
TO PAT 



